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HE second portion of the duodenum, 
known as the descending or vertical 
portion, is retroperitoneal in location and 
extends from the level of the first lumbar 
vertebra downward along the right side of 
the vertebral column as low as the upper 
border of the body of the fourth lumbar 
vertebra. It bears a constant relationship 
to several important anatomical structures 
in this region and, because of this, a careful 
study of the second portion of the duo- 
denum in obscure lesions of the upper ab- 
domen may prove of definite diagnostic 
value. All too frequently the greater part 
of the examiner’s attention is focused upon 
the stomach and first portion of the 
duodenum, the so-called “‘cap” or bulb, 
with less attention being given to the sec- 
ond and third portions of the duodenum. 
No intelligent interpretation of changes 


involving the second portion of the duo- 


denum can be made without a good knowIl- 
edge of the anatomy of this region. It is 
likewise axiomatic that adequate roentgen 
examination of this portion of the duo- 
denum requires studies in the right oblique 
and right lateral projections as well as in 
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the posteroanterior view.®’ In the right 
lateral projection the pylorus lies between 
the cardiac portion of the stomach and the 
spine with the duodenal bulb immediately 


above it. From here, the course of the 
duodenum is backward, and at the superior 
angle it bends downward, paralleling the 
spine in front of the right kidney and bend- 
ing upward toward the left side at the in- 
ferior angle in front of the spine; below the 
body of the pancreas it joins the jejunum. 
Thus in the lateral position the duodenum 
is presented in its true perspective, de- 
scribing a loop within which the head of the 
pancreas is enclosed.’ The distance be- 
tween the descending duodenum and spine 
varies, being greater in the sthenic than the 
asthenic individual. 

The superior angle of the duodenum is 
surrounded by the neck of the gallbladder 
on the right, by the cystic and hepatic ducts 
above, and by the common bile duct on the 
left. This tubular structure resembles a 
horseshoe with the open end directed down- 
ward toward the head of the pancreas and 
gallbladder respectively, forming an _al- 
most closed ring which practically encircles 
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Fic. 1. Developmental and inflammatory lesions of the duodenum. (4) Duodenal obstruction from volvulus 
owing to incomplete rotation of small intestine. (B) Congenital duodenal stenosis proximal to the ampulla 
of Vater. (C) Diverticulum of second portion of duodenum, no symptoms. (D) Postbulbar duodenal ulcer 
showing associated spasm and niche on anterior wall just below the bulb. 


the superior angle of the duodenum. 
Furthermore, it is reinforced by the liver 
above and in front, by the pancreas below, 
and by the kidney behind. This makes the 
duodenum the most fixed segment of the 
small intestine and it is therefore expected 
that an enlargement of any of the neighbor- 
ing structures will be reflected in the posi- 
tion, shape and contour of the flexible walls 
of the duodenum.’ 


Diverticula of the duodenum (Fig. 1) are 
relatively common and probably represent 
the most frequent abnormality of this por- 
tion of the intestine. Larimore and Graham”! 
discussed diverticula and duplication of the 
duodenum and felt that the majority could 
be classified as acquired. These may be 
either true or false. The true diverticula 
contain all layers of the intestine; the false 
lack the muscular layer. Weakness at the 
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site of entrance of vessels or ducts through 
the duodenal wall and inflammation are 
some of the factors suggested as causes of 
the acquired type. The majority arise from 
the second portion and probably produce 
no particular symptoms (Fig. 1C). Chronic 
cholecystitis is a common cause of pain in 
this area. 

Of 4 cases of duodenal diverticula treated 
surgically," 3 arose from the third portion 
and 1 from the second portion. One was 
quite large and showed abnormal retention 
of barium, while a second one revealed an 
ulcer. The other two diverticula contained 
a leiomyoma and leiomyosarcoma respec- 
tively. There were no typical symptoms. 

Redundancy of the second portion of the 
duodenum was noted by Larimore and 
Graham and others on numerous occa- 
sions. It must be differentiated from 
diverticula of the duodenum and from 
changes in normal contours due to pressure 
of extrinsic structures. 

Intermittent obstruction and stasis!® are 
among the most common disorders seen in 
the distal duodenum. The first evidence of 
duodenal stasis is a dilated duodenal cap 
and if the distal loops are not dilated one 
must think of the possibility of acute ul- 
ceration. Stasis may be due to extrinsic 
pressure or simply to atonicity and ptosis 
in asthenic individuals. 

Duodenitis appears to be a definite en- 
tity which most authors find to be largely 
limited to the cap of the duodenum and 
which many feel is an antecedent lesion 
to duodenal ulcer. However, duodenitis 
does occur in the second portion and the 
findings in this area are quite similar to 
those seen when it involves the cap. 

Sussman,” in describing this entity, 
mentions the abnormally increased ir- 
ritability of the duodenum. This is mani- 
fested by extreme spasticity and hyper- 
motility of the opaque medium in its pas- 
sage through the duodenum. The mucosal 
pattern is rather coarse and irregular. An 
ulcer crater is not demonstrable and ob- 
struction does not occur. At times duo- 
denitis associated with a coincident duo- 


Lesions in and about the Second Portion of the Duodenum 5 


denal ulcer may be present. 

An extraduodenal inflammatory process 
may produce changes like a duodenitis. In 
acute pancreatitis®* spasm, reverse peri- 
stalsis, areas of stasis and altered motor 
function occur. Edema of the pancreas may 
cause widening of the duodenal loop, 
flattening of the mucosal folds and the 
“reverse sign. 

Postbulbar duodenal ulcer'? has been 
stated to be at least as common as gastric 
ulcer. The characteristic sign of postbulbar 
ulcer is the niche defect (Fig. 1D). Bleeding 
is three times as common as in ulcer of the 
duodenal cap. These lesions are often small 
and careful study of the second portion of 
the duodenum should be made in all cases 
of obscure upper gastrointestinal bleeding. 

Congenital duodenal obstruction! is un- 
common and there may be complete 
atresia or varying degrees of stenosis or 
diaphragm formation (Fig. 18). Vomiting 
occurs very early in life, differentiating this 
lesion from pyloric stenosis. Incomplete 
obstruction may occur from extrinsic pres- 
sure by adhesions from the cecum in mal- 
rotation of the colon, anomalous arteries?’ 
and occasionally in gallbladder disease.” 

Annular pancreas is probably the 
only congenital anomaly of the gastroin- 
testinal tract producing symptoms late in 
life and, although rarely suspected, may 
cause obstruction. This and volvulus as- 
sociated with incomplete rotation of the 
small intestine usually obstruct in the distal 
part of the second portion of the duodenum 
(Fig. 14). Enterogenous cysts’ and mul- 
tiple duplicative cysts!’ are rare but may 
occlude the lumen of the intestine. Kinzer!’ 
presented a case of intermittent duodenal 
obstruction due to an intraluminal di- 
verticulum of the second portion. 

Retroperitoneal rupture of the duo- 
denum may occur with trauma to the ab- 
dominal wall. The mortality resulting from 
this lesion is quite high and early diagnosis 
is of extreme importance. Sperling and 
Rigler®® report a case in which the diag- 
nosis was made by visualization of gas in 
the retroperitoneal area about the right 
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kidney. The appearance of gas in this area 
is rather characteristic and is almost 
pathognomonic of retroperitoneal rupture 
of a hollow viscus. 

Perforation of the second portion of the 
duodenum may occur during operative 
procedures upon the right kidney, the 
common bile duct or head of the pancreas. 
Ingested foreign bodies have been reported 
as becoming impacted in the duodenum al- 
though most of these lie in the first portion. 
Not uncommonly, one sees fistulous con- 
nections between the duodenum and biliary 
tract with the passage of air into the gall- 
bladder and hepatic radicles, which is de- 
monstrable on the plain filmof the abdomen. 
Subsequent examination with opaque me- 
dium will usually reveal the abnormal 
tract. Such fistulas are in most cases as- 
sociated with gallstones which have eroded 
through the gallbladder and duodenal walls 
and may produce intestinal obstruction. 
Demonstration of gas in the _ hepatic 
radicles may prove a valuable clue to the 
etiology of the obstruction in cases of non- 
opaque calculli. 

Benign tumors of the duodenum are rare 
and appear as smooth, round, well de- 
marcated filling defects. They tend to be- 
come pedunculated and then produce a 
mobile defect. With increase in size, ob- 
struction and intussusception may occur. 
Multiple lipomas of the second portion of 
the duodenum” have been reported. Aber- 
rant pancreatic nodules” of the duodenum 
are a common developmental anomaly and 
over 80 per cent are found in the second 
portion. 

Malignant lesions of the duodenum” are 
the most frequent of all malignancies of the 
small intestine. Carcinoma of the second 
portion of the duodenum® occurs most fre- 
quently at or above the ampulla of Vater 
which is involved in over one-half of these 
lesions.2® The lesion is either polypoid or 
stenosing, with the latter predominating, 
and they have the same tendency to de- 
velop in an annular or cylindrical manner 
as is seen in other forms of intestinal carci- 
noma.” There is distortion and destruction 
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of the mucosal pattern with dilatation of 
the duodenum proximal to the lesion. 
Some authors” report little or no narrowing 
of the intestinal tract by the carcinoma. 
Varying degrees of obstruction may be 
seen, as well as additional complications of 
ulceration, bleeding and obstruction of the 
biliary tract if near the ampulla of Vater. 
This diagnosis is not usually considered 
because of the lack of symptoms; however, 
almost 30 per cent were diagnosed clini- 
cally at the Mayo Clinic in 1940.?° The 
abrupt onset of symptoms with no gastric 
lesion and duodenal dilatation should 
make one suspicious of a primary malig- 
nancy of the second portion of the duo- 
denum. 

Carcinoma of the ampulla of Vater as a 
rule is a circumscribed polypoid or fungat- 
ing lesion that occupies only a portion of 
the wall of the duodenum and resembles 
carcinoma of the head of the pancreas.” It 
produces changes and symptoms earlier 
than carcinoma of the duodenum and so 
offers a better prognosis. The combination 
of rapidly deepening jaundice, dark blood 
in the stools and roentgen evidence of a 
lesion in the region of the ampulla of Vater 
should make one suspect the possibility of 
a carcinoma of the ampulla. Carcinoma of 
the bile duct itself, while rare, is another 
cause of obstruction and dilatation of the 
duct. 

Sarcoma of the duodenum” occurs one- 
tenth as frequently as does carcinoma, 
usually in young persons. Sarcoma en- 
croaches on the lumen to only a small 
degree with no obstruction. 

Weintraub and Tuggle,** in discussing 
neoplasms involving the duodenum, re- 
viewed 20 cases, 4 of which had primary 
carcinoma of the duodenum, 2 were carci- 
nomas of the ampulla of Vater. A fistulous 
connection between the duodenum and 
biliary tract was found in 1 case and the 
authors feel that neoplasm should be sus- 
pected when this is seen. 

Enlarged lymph nodes around the duo- 
denum may produce a central filling defect 
and in some cases a combination of depres- 
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sion and invasion of the loop may occur. the lymph nodes do occur and primary 
Nodes and retroperitoneal tumors may lymphosarcoma of the duodenal wall has 
also widen the duodenal loop.” Such been reported.° 


changes suggest invasion by multiple de- Pressure defects upon the contour of the 
structive processes.*! Most of the lymph duodenum indicate a large gallbladder 
node involvement in this area is metastatic when the bulb is compressed. A pressure 


in character, although primary tumors of defect upon the superior angle indicates 


Fic. 2. Carcinoma of the head of the pancreas. (4) The duodenal loop is widened, the second portion com- 
pressed and the “reverse 3” sign is shown. (B) Widening of the duodenal loop with a large pressure defect 
on the greater curvature of the stomach. Patient not jaundiced; clinical impression was carcinoma of the 
stomach. (C) The pressure defect on the superior flexure of the duodenum due to dilatation of the common 
bile duct is demonstrated. There is a widened duodenal loop and a small pressure defect on the greater 
curvature of the stomach. (D) Marked involvement of the second portion of the duodenum and greater 
curvature of the stomach by an extensive malignancy. Note the “reverse 3” sign. 
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dilatation of the extrahepatic biliary ducts 
due either to stones, or, more often, to 
tumor. When the pressure defects are as- 
sociated with jaundice, this usually indi- 
cates an obstructive type.®’ The cause of 
the obstruction is a benign lesion in 50 per 
cent of the cases.’ An extrinsic pressure de- 
fect on the outer wall of the descending 
duodenum from an enlargement of the 
gallbladder or common duct with dis- 
placement of the duodenum medially in the 
presence of painless, increasing jaundice 
suggests carcinoma of the ampulla or com- 
mon duct.” More important is the demon- 
stration of a small filling defect or mucosal 
ulceration on the inner concave aspect of 
the second portion of the duodenum due to 
invasion or a tumor mass.° 

In many cases showing dilatation of the 
bile ducts cancer of the head of the pan- 
creas is the cause of the obstruction (Fig. 
2). In addition to the sign of dilatation of 
the extrahepatic biliary tract one should 
look for deformity on the concave aspect 
of the first or second parts of the duodenal 
loop and the deformity is usually localized 
to a small segment. This was the most fre- 
quent finding in 167 cases reported by 
Beeler and Kirklin. The typical widening 
of the duodenal loop was not a frequent 
finding in this series. Pressure defects may 
also be seen along any portion of the 
stomach, depending on location of the 
tumor in the pancreas‘ as well as displace- 
ment of the second portion of the duo- 
denum posteriorly in lesions of the head of 
the pancreas.® 

An exact diagnosis of carcinoma arising 
in the periampullary region is foolhardy, 
for within an area not more than I cm. in 
diameter there may originate a carcinoma 
of the ampulla of Vater, head of the pan- 
creas, end of the common duct or of the 
duodenal mucosa. Weber and Kirklin® 
have emphasized that if the existence of a 
lesion and its site can be predicted by the 
radiologist, the precise diagnosis is not 
necessarily required. 


SUMMARY 


The study of the second portion of the 
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duodenum has proved valuable in patients 
with unexplained upper abdominal pain, 
with obscure gastrointestinal bleeding and 
in the differential diagnosis of lesions pro- 
ducing jaundice. 


Ira H. Lockwood, M.D. 
830 Argyle Building 
Kansas City 6, Missouri 
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DISCUSSION 


Dr. RicHarp ScHatzki, Belmont, Massa- 
chusetts. I think it is important that, from time 
to time, we be reminded of how many different 
diseases can occur in that short part of the 
anatomy, and I believe this paper serves that 
purpose. 

A large number of diseases were enumerated, 
and it is impossible to discuss them all. It is like 
a moving picture that passes before our eyes. 
We worry about whether we are missing some 
of these lesions during our daily work. As a 
matter of fact, I think we all know that we do. 
We are apt to miss them because we neglect this 
part of the gastrointestinal tract somewhat in 
our daily routine. Certainly we examine it very 
carefully if the patient has jaundice or other 
evidence of disease in that region, such as 
hemorrhage; but in the routine case, that is in 
the case where we should find the early lesion, 
we are a little apt to be satisfied with a good 
demonstration of the duodenal cap and take 
just a fleeting glance at the rest of the duo- 
denum. 

From time to time I have to remind myself 
forcefully that I should not be satisfied until I 
have seen the second and third portion of the 
duodenum completely. In many patients that 
is very easily seen, and I think it should be done 
in both the horizontal and vertical position. In 
other patients, it is more difficult getting 
enough barium into that part of the intestine. 

A large amount of barium must be pushed 
through the duodenum. Due to the fact that the 
small intestine is so elastic, large lesions can be 
hidden if we fill only a part of the circumference 
of that particular portion. Therefore, we really 
have to flood that part of the anatomy with 
barium to be sure that there is nothing wrong. 

If complete filling is difficult and a lesion is 
suspected clinically, I think the use of a Rehfuss 
tube is advisable in order to really distend that 
part*of the duodenum. 

I agree with the authors and with Kirklin and 
Beeler that ulceration and infiltration of the 
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duodenum are by far more common signs of 
cancer of the pancreas than is widening of the 
loop. As a matter of fact, widening of the loop 
occurs in only very large lesions which usually 
can be felt, and it is much more common in 
cysts of the pancreas. 

(Slide) This slide shows a peculiarity of this 
part of the intestine, which might be worth 
while to be pointed out because it is the only 
place in the whole intestinal tract that shows 
this peculiar anatomical arrangement. 

This was a child of three years of age, who for 
a period of five months had remittent fever and 
pain in the abdomen, and on whom various 
diagnoses had been made, until someone had 
the idea to take a film of the abdomen. This 
metallic foreign body was seen. 

Examination of the gastrointestinal tract 
showed that this foreign body arose in the sec- 
ond portion of the duodenum at the junction 
with the third portion. At operation, the greater 
part of the foreign body was imbedded in the 
liver. The appendix was attached to it, and a 
chronic granuloma had formed around the 
needle. 
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It is very easy to understand why this hap- 
pened. The junction of the second and third 
portions of the duodenum is the only part of the 
entire intestinal tract where both sides of the 
curve are retroperitoneal. All the other curves 
are either completely intraperitoneal or one 
side of the curve is intraperitoneal. Therefore, 
this is the only part of the curve that cannot be 
completely straightened out by a long foreign 
body, and where a person can get into trouble. 

I wish to thank the authors for sending me 
their paper in advance and allowing me to dis- 
cuss it. 


Dr. Situ (closing). I would like to thank Dr. 
Schatzki for his remarks and for bringing in the 
matter of the foreign body. That was in the 
original paper. 

I think it is of considerable interest that in 
practical work the second portion of the duo- 
denum and the angle as it passes into the third 
portion are a much more likely site for im- 
pacted foreign bodies, and certainly the possi- 
bility of an unsuspected and undiagnosed perfo- 
ration is much greater in this region. 
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ROENTGEN FINDINGS IN THE 


“COLLAGEN” DISEASES* 


By L. H. GARLAND, M.D., and M. A. SISSON, M.D. 


S EVOLUTION proceeds, certain dis- 
eases become conquered or less com- 
mon, other diseases develop, or become 
recognizable as separate entities. Some of 
these then acquire a nomenclature, the 
clarity of which is usually in direct propor- 
tion to our knowledge concerning their etiol- 
ogy. In one of the less clear groups would 
appear to fall the so-called collagen diseases. 
What are the collagen diseases? What are 
their roentgenologic aspects? What is os- 
tensibly new concerning them? The pres- 
ent paper is an attempt to answer some 
of these questions, and to present our im- 
pressions based on review of a group of 
over 86 cases diagnosed as collagen dis- 
ease, seen in hospital practice during the 
last several years. 


DEFINITION 


The collagen diseases are a group of dis- 
orders characterized anatomically by gen- 
eralized alterations of the connective tis- 
sue, especially of its extracellular compo- 
nents. The following are currently accepted 
as members of this group: 


Periarteritis nodosa 

Disseminated lupus erythematosus 
Dermatomyositis 

Scleroderma 

Rheumatic fever 

Rheumatoid arthritis 


The term polyarteritis is synonymous 
with periarteritis nodosa. Because of the 
predominance of vascular changes, this 
disorder (and, to a lesser extent, general- 
ized lupus erythematosus) may also be re- 
ferred to as visceral angtitis. Disseminated 
lupus erythematosus is also known as acute 
lupus erythematosus or generalized lupus 
erythematosus. 

Becker,” and others, have suggested that 
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the systemic manifestations of Schénlein- 
Henoch purpura, erythema nodosum and 
certain cases of glomerulonephritis show 
similar involvement of connective tissue 
and may belong to this group of diseases. 
Ehrich and associates,! on the basis of 
animal experiments, would also include 
serum sickness. Kampmeier® has suggested 
that the necrotic changes found in afferent 
renal arteries in both malignant hyperten- 
sion and periarteritis nodosa have more 
than coincidental relationship. 
believes that thromboangiitis obliterans 
and ulcerative colitis are also collagen dis- 
eases. 


ETIOLOGY AND PATHOLOGY 


The etiology of the collagen diseases is 
not known. Several workers have produced 
fibrinoid changes of connective tissue ex- 
perimentally by mechanical and by chem- 
ical means.’ These observations tend to 
invalidate the supposition that hyper- 
sensitivity is the sole cause of collagenous 
degeneration. Indeed, it has been observed 
that undue significance should not be at- 
tached to the occurrence of fibrinoid 
changes in localized connective tissue 
collagen. Pathologically, this is merely a 
form of degeneration, unspecified in etiol- 
ogy, and occurring in a wide variety of dis- 
similar diseases. This fact, of course, 
greatly minimizes the clinical usefulness of 
the term collagen disease. However, until 
a better term is devised and until we know 
more about the fundamental nature of the 
diseases in question, it is probably justi- 
fiable to continue the use of the term. In 
this connection, it is to be noted that the 
microscopic findings do not consist merely 
of changes in the collagen fibers alone, but 
consist of changes in the connective tissue 
elements as a whole. 


* From the Department of Radiology, Stanford University Medical School Service, San Francisco Hospital, San Francisco, California, 
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Histologically,.connective tissue consists 
of cellular elements and extracellular sub- 
stances. The cellular elements consist of 
fibrocytes and fibroblasts, macrophages, 
lymphoid cells, mast cells and various 
other leukocytes. The extracellular sub- 
stances are composed of an amorphous 
ground substance and three known types 
of fibers, collagenous, reticular and elastic. 
The basic lesion in the collagen diseases 
consists of a swelling of the interfibrillary 
ground substance as well as swelling of the 
fibers themselves. The location of these 
basic lesions and the type of response of 
the adjacent tissues are somewhat different 
in the different collagen diseases, and con- 
stitute the anatomic basis by which they 
may be at least partly distinguished. 

Not all clinical subdivisions of the col- 
lagen diseases are clearly demarcated. In 
some patients, at necropsy, lesions peculiar 
to or predominant in some of the different 
entities may be found in one and the same 


patient. For example, a fatal case may 
show: 
(a) Chronic skin lesions, as in sclero- 
derma. 


(b) Atrophy of skin, and degeneration of 
muscle, as in dermatomyositis. 
Proliferation of endothelial capillary 
tissue, as in disseminated lupus 
erythematosus. 

Nonbacterial verrucous endocardi- 
tis.* 

Infiltration and dilatation of arteri- 
oles, as in periarteritis nodosa. 

(f) Pericardial changes, as in rheumatic 
infection. 

(g) Articular and tenosynovial changes, 

as in rheumatoid arthritis. 

A case embodying all these diverse 
manifestations was recorded by Kamp- 
meier.!° 

Miale® mentions that Krupp first em- 
phasized a characteristic urinary finding 
in “visceral angiitis;” he found the pattern 
in 14 of 21 cases of periarteritis nodosa and 


(c) 


(d) 
(e) 


* Nonbacterial verrucous endocarditis, as in Libman-Sacks 


syndrome," is now known to be part of the changes occurring in 
disseminated lupus erythematosus. 
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disseminated lupus erythematosus, It con- 
sists of the simultaneous presence of ele- 
ments usually characteristic of the early 
stages of nephritis (erythrocytes and ery- 
throcytic casts), and elements usually seen 
in the ‘chronic stage (broad casts, waxy 
casts, fatty casts, and “oval fat bodies”). 
This finding has been referred to as a “‘tele- 
scopic urinary sediment.” 


CLINICAL TYPES AND SOURCE OF MATERIAL 


The types of collagen disease to be dis- 
cussed in the following pages include peri- 
arteritis nodosa, generalized lupus erythem- 
atosus, dermatomyositis, and scleroderma. 
Space will permit only brief mention of the 
two more common entities, rheumatic 
fever and rheumatoid arthritis. 

The cases studied were obtained by a 
review of the files in the roentgen depart- 
ments and the record rooms at San Fran- 
cisco Hospital and Stanford University 
Hospital. We are indebted to Dr. H. S. 
Kaplan for kind permission to review the 
films of the latter. The period covered is 
approximately fifteen years, a majority 
of the cases having been indexed in the last 
ten years. 


PERIARTERITIS NODOSA (POLYARTERITIS) 


Periarteritis nodosa is frequently and 
more correctly called polyarteritis as there 
is actually a widespread po/y- rather than 
periarteritis, affecting chiefly the medium- 
sized and smaller arteries of the body. 
Pathologically, there is a degeneration of 
the collagenous tissue in the walls of the 
vessels, sometimes with necrosis of the 
media, rupture of the elastic lamina and 
infiltration of inflammatory cells and eosin- 
ophils into all of the vascular layers. When 
this infiltration of the arterial coats is 
localized, or is followed by local fibrosis, or 
the development of small aneurysmal dila- 
tations, nodular changes develop (giving 
rise to the term nodosa). 

Clinically, the signs and symptoms are 
determined more by the distribution of the 
involved arteries than by the disease proc- 
ess itself. Almost any clinical condition 
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may be mimicked. However, a _polysys- 
temic involvement with chronic fever, 
leukocytosis, eosinophilia and secondary 
anemia suggests the condition, and is an 
indication for skin and muscle biopsy. 

Roentgenologically, findings may or may 
not be present, depending on which sys- 
tems happen to be involved, and also on 
the acuteness and degree of that involve- 
ment. Cardiac enlargement and/or peri- 
cardial effusion occurs. The respiratory 
system may show massive symmetrical or 
nonsymmetrical edema in severe acute 
cases. In others, small hazy shadows or 
nonconfluent patches of edema (pulmo- 
nary hives) may be scattered throughout the 
lung fields, usually peripherally and at the 
bases.1 Some authors®:!6 report cases in 
which the nodulation is most marked cen- 
trally. In addition to the nodular densities, 
the pulmonary linear markings may be 
accentuated, particularly the hilar and 
basal ones. Pleural effusion, secondary to 
pneumonitis or pulmonary infarction, is 
reportedly not uncommon. 

Roentgen examination of the abdomen 
is frequently requested since abdominal 
pain is one of the commonest early symp- 
toms. A triad of myositis, abdominal pain 
and weight loss has been referred to by 
some. The abdominal films usually show 
either no abnormality, or some gas col- 
lections suggesting paralytic obstruction 
(so-called adynamic ileus). Very rarely, 
there may be a perforated ulcer, intestinal 
infarction or pancreatic necrosis. One of 
our cases had both intraperitoneal and ret- 
roperitoneal bleeding due to ruptured an- 
eurysm of a small mesenteric vessel, sec- 
ondary to “healed”’ arteritis. A hyperten- 
sion of 200/140 was present; this patient 
also had multiple duodenal ulcers. 

Renal lesions are the commonest of all 
the systemic lesions, being present in 80 
per cent of the cases.!” Occasionally hyper- 
tension or hematuria may be so prominent 
that intravenous urograms are requested. 
These usually show either normal or de- 
creased function. 

The records of 29 cases of periarteritis 
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nodosa were reviewed. In 28 of these, chest 
jilms were available and disclosed the find- 
ings shown in Table 1. It is to be noted that 
some cases had more than one finding (e.g., 
pericardial, pleural and pulmonary lesions). 


TABLE | 


CHEST ROENTGEN FINDINGS IN 28 CASES 
OF PERIARTERITIS 


No evidence of disease 9 


Evidence of disease 19 
Cardiac enlargement 4 
Pericardial effusion 4 
Pleural effusion 4 
Pulmonary changes 14 

(Parenchymal nodules, patches, etc. 4 
Pulmonary congestion, passive 6 
Accentuated markings, ? arteritis 3 
Pulmonary edema, massive I 


Note: Some of the cases with “cardiac” enlargement may also 
have had some pericardial effusion. 

One of our cases had at autopsy both 
polyarteritis and rheumatic heart disease 
(mitral and aortic stenosis with insufh- 
ciency). His roentgenograms showed an en- 
larged heart, pulmonary congestion and 
pleural effusion. 

None of the above roentgen findings are 
diagnostic per se of periarteritis nodosa, 
but the presence of pulmonary, pleural or 
cardiopericardial changes in a patient with 
involvement of other systems, should 
cause one to bear the possibility of a col- 
lagen disease in mind. 

In the entire 29 cases, adequate roent- 
genological records of systems other than 
the cardiorespiratory were limited. In 2 
cases, hepatomegaly and in 2 cases spleno- 
megaly were noted by our department. One 
case showed roentgen evidence in mild par- 
altyic ileus. Three cases showed peptic 
ulcer (1 gastric and 2 duodenal). No cases 
of gross renal enlargement were recorded, 
but 1 did show poor function by excretory 
urography. No bone changes were noted; 
3 patients showed roentgen evidence of 
articular disease (2 synovial thickening, 1 
rheumatoid arthritis). Biospy or necropsy 
material compatible with the diagnosis of 
periarteritis nodosa was available in 17 out 
of the 29 cases. In 7 cases biopsy reports 
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were negative, but the clinical evidence 


was outstanding; 2 of these patients died 
apparently of the disease.* 
The following are some illustrative cases: 


Case E. N., a white female, aged twenty-six, 
with migratory joint pains, low grade fever, 
myalgia and patchy gangrene of some of the 
fingers and toes. She was known to have had 
periarteritis nodosa for two years. On April 29, 

* Most of the histopathological studies referred to in connection 
with the cases reported in this paper were made by members of 
the Stanford University Medical School Department of Pathol- 
ogy staff; in a few instances material was reported by the Uni- 


versity of California staff at the San Francisco Hospital, to whom 
we are indebted. 
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Fic. 1. Case E. N. Periarteritis nodosa. De- 
velopment of acute pericardial and bi- 
lateral pleural effusions, during a chronic 
illness of two years. Biopsy positive. 
White, female, aged twenty-six, with ar- 
thralgia, myalgia, fever and gangrene of 
tips of fingers and toes. (4) Chest film 
negative; pericardial friction rub pres- 
ent. (B) Pericardial and bilateral pleural 
effusions. (C) Improvement; also im- 
proved clinically, under cortisone ther- 
apy. 


1950, a roentgenographic examination of the 
chest was negative. Re-examination in 23 weeks 
showed small bilateral pleural effusions and a 
pericardial effusion. One month later, after 
cortisone therapy, clinical and _ roentgeno- 
graphic improvement was present. This case 
showed acute development of pleural and 
pericardial lesions during the course of a chronic 
multiple system disease. Biopsy of skin and 
muscle positive for periarteritis nodosa. 


Case R. S., male, aged sixty-three, with 
fainting spells of unknown origin for a few 
weeks, and pain and stiffness of the shoulders 
and knees since a fall one month prior to entry. 


\ 


54 


Vou. 71, No. 4 Roentgen Findings in 


Initial chest roentgenograms showed only 
slight left ventricular enlargement. Two days 
later, films showed bilateral pleural effusion and 
pulmonary congestion. Clinically he had be- 
come acutely ill, with high fever (up to 
103.1° F.), but without evidence of cardiac 
failure. Roentgen examination four weeks later 
showed clearing of the congestion and effusions, 
despite the fact that the patient was failing 
generally. The urine then showed abnormal 
findings, the so-called telescopic sediment, and 
the possibility of “visceral angiitis’” became 
entertained. He recovered partially and was 
discharged. Biopsy of skin and muscle was re- 
ported negative. 


Case L. E. L., a white female, aged thirty- 
four, with asthma for one year, numbness of the 
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Fic. 2. Case R. S. Periarteritis nodosa. 
Rapid development of pericardial and 
bilateral pleural effusions. Negro, male, 
aged sixty-three, with fainting spells, 
fever, pain and stiffness of shoulders and 
knees. (4) Lungs clear; questionable 
left ventricular enlargement. (B) Pul- 
monary congestion, pericardial and pleu- 
ral effusions. Patient now acutely ill. 
(C) Improved. 


left leg and pain in the left foot for six months. 
She was found to have splenomegaly, eosino- 
philia and a renal lesion, with casts and cells. 
Chest films showed pulmonary nodulation, 
fibrosis and emphysema. Biopsy of skin and 
muscle, negative. Marked clinical and roent- 
genological improvement occurred within three 
days after cortisone was started. She was dis- 
charged improved. 


Case R. C., a white longshoreman aged forty- 
five, entered on August 12, 1948, with chilliness, 
fever (101° F.), mild cough, chest pain and 
dyspnea. He had had a dermatitis of his leg for 
two years, with local ulceration. He developed 
right upper quadrant pain, a markedly en- 
larged liver and massive hematuria. He had a 
hypertension of 180/80; his blood urea was 
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Fic. 3. Case L. E. L. Periarteritis nodosa. Pulmonary nodulation and improvement under cortisone therapy. 
White, female, aged thirty-four. Asthma for one year; then leg pains, eosinophilia. Splenomegaly; renal 
lesion with casts and cells. (4) Pulmonary nodulation and possible emphysema. (B) Lateral view. (C) 
Closeup of right mid-lung field. (D) Marked improvement on fourth day of cortisone therapy. 
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813-45 


Fic. 4. Case R. C. Acute periarteritis no- 
dosa, with asymmetrical pulmonary 
“edema.” White male (longshoreman), 
aged forty-five. Four days ago onset chilli- 
ness, fever (101° F.), mild nonproductive 
cough; then right upper quadrant pain, 
massive hematuria, some hepatomegaly. 
Eosinophilia g per cent, blood urea 27 
mg. per cent. (4) On fourth day of illness 
showing densities suggesting pulmonary 
edema. (B) Improved, roentgenologically 
and clinically. (C) One year later, chest 
negative. 


7 mg. per cent; the white blood cell count was examination, apparently from cardiac failure. 
normal. Roentgenograms showed clouding of Autopsy showed: 


the right upper lobe and of the left mid-lung 1. Diftuse collagen disease with 
field, interpreted as pulmonary edema; moder- a. Polyserositis (peritoneal, pleural and 
ate splenomegaly was noted on an abdominal pericardial fluid) 
film. Nine days after entry he was clinically and b. Rheumatic heart disease (aortic valve 
roentgenologically improved. Biopsy not per- stenosis) 
formed. A year later, his chest film continued c. “‘Wire-looping” of renal glomeruli (as 
dy. to be negative. in lupus erythematosus) 
val d. Rheumatoid arthritis 
C) Case G. H. B., a white male, aged forty, has e. Periarteritis nodosa (of pulmonary, 
been clinically diagnosed as rheumatoid ar- thyroid and testicular arteries) 
thritis. Roentgenograms showed a cardio- 2. Pulmonary emphysema (and fibrosis) 


megaly, predominantly left ventricular, and a 3. Generalized arteriosclerosis (coronary, 
bilateral pleural effusion. He died shortly after aortic and renal). 
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This case illustrated a combination of four 
types of “collagen” disease—periarteritis no- 
dosa, lupus erythematosus, rheumatoid ar- 
thritis and rheumatic carditis. 


DISSEMINATED LUPUS ERYTHEMATOSUS 


Disseminated lupus erythematosus, or 
systemic lupus erythematosus, is a disease 
most commonly seen in women, and in the 
ages of twenty to forty. It is characterized 
by a cutaneous eruption, most often in the 
form of discoid lesions—with a butterfly 
distribution over the nose and cheeks— 
along with varying degrees of visceral 
manifestation, notably in kidneys, heart, 
spleen and lungs. The skin lesion is fre- 
quently photosensitive, being made worse 
by sunlight or ultraviolet light or such 
light-sensitizing drugs as the sulfonamides. 
Patients may show fatigue, arthralgia and 
fever. The laboratory findings include 
leukopenia, and elevated sedimentaion 
rate, a “telescopic” urinary sediment and 
the presence of so-called lupus erythema- 
tosus cells*. These lupus erythematosus 
cells, found only in this disease, are seen in 
various preparations of blood and bone 
marrow and are reportedly large leukocytes 
containing phagocytosed material resulting 
from lysis of the nuclei of other leukocytes. 

Pathologically, there is predominant in- 
volvement of the smaller arteries and arte- 
rioles. Polyserositis is common, with peri- 
cardial lesions the most frequent. In the 
heart itself, lesions predominate in the 
valvular structures and the mural endo- 
cardium. The kidneys, when involved, tend 
to be enlarged. The glomerular vessels show 
the so-called “‘wire-loop” appearance due to 
eosinophilic thickening of the vascular 
loops within the glomeruli. Occasionally, 
the renal changes resemble those of glo- 
merulonephritis or periarteritis nodosa. 
The spleen shows microscopic involvement 
in at least half of the cases (periarterial 
fibrosis). The lymph nodes are said also to 
be frequently involved, showing “free 
hematoxylin-staining bodies.”’* 


* Klemperer, P., et al. Cytochemical changes of acute lupus 
erythematosus. Arch. Path., 1950, 49, 503-516. 
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Roentgenologically, findings may be 
noted in the urinary and respiratory tracts. 
In the urinary tract, when a case of hyper- 
tension shows unusually large kidneys, the 
possibility of disseminated lupus erythem- 
atosus rather than a chronic glomerular 
nephritis must be considered. Patients with 
the latter condition tend to have small or 
contracted kidneys. 

Pulmonary involvement is remarkable 
for its frequency and its atypical course. 
Rakov and Taylor” and Foldes® describe 
a chronic interstitial pneumonitis which 
leads to atelectasis (due to interstitial 
edema and inflammation resulting in oblit- 
eration of some alveoli)—termed atelec- 
tasizing pneumonitis. These lesions are 
regarded as different from the ordinary 
pyogenic and fibrinous types of broncho- 
pneumonia which so frequently complicate 
the terminal stages of lupus erythematosus. 

Thorell!® reviewed the roentgenograms 
of 15 cases of disseminated lupus erythem- 
atosus and found 8 with pleural or pulmo- 
nary parenchymal changes, or both. The 
pleural effusions were generally small; the 
pleural thickening more or less irregular. 
These pleural changes varied in extent in 
relatively short periods of time. The paren- 
chymal changes consisted of small areas or 
patches of increased density, mostly sub- 
pleural, especially in early and moderately 
advanced cases. (He used different oblique 
projections to bring out the subpleural 
location of the lesions.) He believed that a 
combination of pleural and_ subpleural 
change ought tolead to the correct diagnosis 
even if the changes in themselves were not 
characteristic! 

In our experience, pleural and pericardial 
effusions were the commonest findings in 
this group. The pulmonary parenchymal 
changes varied from localized accentuated 
markings, nodules and patches, to exten- 
sive edema. 

We have reviewed the records of 35 cases, 
in 32 of which chest films were available 
(see Table 11). 

In these cases, the pulmonary changes 
consisted of accentuated basal bronchovas- 
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TABLE II 


CHEST ROENTGEN FINDINGS IN 32 CASES 
OF DISSEMINATED LUPUS ERYTHEMATOSUS 
No evidence of disease 
Evidence of disease 21 
Cardiac enlargement 
Pericardial effusion 
Pleural effusion 
Pulmonary changes 
(Accentuated markings, 
densities or edema) 


nodules, 


cular markings in 2 instances, of nodular or 
patchy pulmonary densities (edema?) in 6 
instances, and of diffuse pulmonary density 
(edema) in 2 instances. 

As far as other anatomic sites are con- 
cerned, our roentgenological findings are 
limited. In 1 case hepatomegaly was re- 
ported; in 2 cases, ascites was noted. No 
gastrointestinal lesions were detected. In 1 
case, slight osteoporosis of the hands was 
noted. While many of our cases had clinical 
evidence of joint disorder, none were so re- 
ported roentgenologically (largely because 
examination was not regarded as necessary 
by the ward physician). 

Biopsy or necropsy material compatible 
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with the diagnosis of disseminated lupus 
erythematosus was available in 24 out of 
the 35 cases. In 2 cases biopsy reports were 
negative. 

The following are illustrative case re- 
ports: 


Case F. N., aged nineteen, white, had a facial 
rash of butterfly shape, fever, joint pains for six 
months and generalized edema (nephrotic syn- 
drome?) for four weeks. Chest films showed a 
small amount of fluid in the costophrenic sulci. 
This minimal bilateral effusion, without other 
roentgen evidence of chest disease, is one of the 
more suggestive findings of disseminated lupus 
erythematosus—in patients with concomitant 
clinical findings. Biopsy was not performed. 


Case T. S., a school boy, aged thirteen, en- 
tered with high fever and weakness, a spleno- 
megaly and lymphadenopathy of two months’ 
duration and a butterfly facial rash for a month. 
The initial chest film showed slightly accentu- 
ated pulmonary markings. Three days later 
bedside films showed a bilateral pneumonitis, 
and six days later the patient died. Autopsy 
showed a disseminated lupus erythematosus 
and also a bilateral atypical lobar pneumonia 
with features suggesting the anaphylactic pneu- 
monia of Rich.'” This is a type reported by 


Fic. 5. Case N. F. Disseminated lupus erythematosus, with small bilateral pleural effusions. White, female, 
aged nineteen. A facial rash, fever, and joint pains for six months. ““Nephrotic syndrome” for four weeks. 
(A) Bilateral pleural effusions. (B) Right oblique view; fluid seen posteriorly. Similar findings were present 


in left oblique view. 
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suggesting anaphylactic pneumonia. 


Rich as occurring in rheumatic fever and sul- 
fonamide sensitivity. 


Case C. G., housewife, aged twenty-five, had 
peripheral arthritis, with migratory joint pains, 
an episode of hematuria one month ago, and 
fever and apericardial friction rub for three days. 


A 


unimproved. 
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Fic. 6. Case T.S. Disseminated lupus erythematosus, with development of atypical pneumonia or pneumoni- 
tis. White, male, aged thirteen. Fever, weakness, splenomegaly and lymphadenopathy for two months. 
Butterfly facial rash one month. (4) Slightly accentuated pulmonary markings. (B) (Bedside film). Con- 
solidation on right (? pneumonia); patchy basal densities on left (? pneumonitis). Patient died six days later. 
Autopsy showed disseminated lupus erythematosus and bilateral atypical lobar pneumonia, with features 


Roentgenograms showed some small nodular 
densities in the right lower lung field, small bi- 
lateral pleural effusions, and an enlarged heart. 
An intravenous urogram was negative. Biopsy 
was not performed. 

These polysystemic manifestations (articular, 
renal, pericardial, pulmonary), plus the small 


A 


Fic. 7. Case C. G. Disseminated lupus erythematosus, showing right basal nodular densities, with pleural and 
pericardial effusions. White, female, aged twenty-five. Peripheral arthritis, hematuria, fever and pericardial 
friction rub, three days. (4) Small nodular densities, right base, small bilateral pleural effusions, enlarged 
heart vessel shadow. (8) Right basal nodulations obscured or not present; effusions increased. Discharged 
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bilateral pleural effusions, are highly suggestive 
of a collagen disease. This patient represents 
one of the small number of cases of disseminated 
lupus erythematosus who develop no skin le- 
sions during their illness. Other cases may show 
the skin lesions only fleetingly. 


Case F. R., a school girl, aged fifteen, de- 
veloped painful, swollen joints and fever. Chest 
roentgenograms showed a_  ‘“‘water-bottle” 
shaped heart suggesting pericardial effusion 
(this was confirmed by roentgenoscopy); she 


Roentgen Findings in the “Collagen” Diseases 


Kic. 8. Case F. R. Disseminated lupus ery- 
thematosus showing marked pericardial 
effusion and minimal pleural effusion. 
White, female, aged fifteen. Painful 
swollen joints and fever. (4) “Water- 
bottle” heart due to pericardial effusion; 
smal] bilateral pleural effusions. (B) 
Lateral view. (C) Marked decrease of 
pericardial effusion; minimal pleural ef- 
fusions persist. 


also had minimal bilateral pleural effusions. 
Examination eighteen days later showed a 
marked decrease in heart size; the pleural effu- 
sions were unchanged. The clinical diagnosis 
was disseminated lupus erythematosus. No 
biopsy was performed. 


Case R. P. W., white male, aged thirty-six, 
with a history of chorea at the age of twelve, 
developed a butterfly rash 23 years ago, then 
hematuria and fever, weakness and fatigue. Ten 
months ago he was hospitalized and a diagnosis 
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of disseminated lupus erythematosus and aortic 
insufficiency was made. The blood pressure 
was 170/96. Recently he developed marked 
orthopnea and minimal edema. The blood pres- 
sure varied from 160/90 to 200/110. Roent- 
genograms, ten days before death, showed car- 
diac enlargement. He died in cardiac failure. 
Autopsy showed a chronic glomerular nephritis 
(without evidence of disseminated lupus ery- 
thematosus) and spleen lesions consistent with 
disseminated lupus erythematosus. There was 
microscopic evidence of active rheumatic le- 
sions. This case again showed a combination of 
“collagen”’ diseases. 


DERMATOMYOSITIS 


Dermatomyositis is the rarest of the 
collagen disease group and is characterized 
by a nonsuppurative inflammation of the 
skin, the subcutaneous tissues and the 
skeletal muscle. There also may be inflam- 
matory changes in the vessels, the myo- 
cardium and the muscles of deglutition. 
Little is known about the roentgenological 
features. We have had only one autopsy 
proved case, this showing a cloudy swell- 
ing of the myocardium and a congestive 
failure. Chest roentgenograms taken a year 
before death showed a heart slightly larger 
than normal, but several weeks before 
death the heart vessel shadow was normal 
in size. The lungs were clear. 


SCLERODERMA 


Scleroderma is a polysystemic disease, 
with fairly well known roentgen findings 
(see Table 111). Large series of cases have 
been reported in the literature, one of the 
most comprehensive, from the roentgeno- 
logical viewpoint, being that by Pugh.” 
Based on this material, plus our own experi- 
ence, we believe that Table 111 summarizes 
the more important roentgenological 
changes in this disease. 

We have reviewed 10 microscopically 
proved cases of scleroderma in our hospital, 
5 of which showed some degree of small in- 
testinal abnormality. In 1 case, the first 
suggestion of scleroderma was made by one 
of us upon examining a film of the small in- 
testine. We have the impression that the 
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TaBLeE III 


SUMMARY OF THE ROENTGENOLOGICAL FINDINGS 
IN SCLERODERMA 


A. Gastrointestinal Tract 
(1) Esophagus 
a. Loss of peristalsis due to rigidity 
b. Variable degrees of dilatation 
c. Occasional narrowing of distal esopha- 
gus 
d. Occasional shortening of esophagus 
(2) Stomach 
a. Peristalsis may be decreased 
b. Hiatus hernia may develop 
(3) Small Intestine 
a. Peristalsis decreased or absent 
b. Widening, especially of duodenum and 
jejunum; this may be segmental 
(4) Colon 
a. Peristalsis decreased 
b. Segmental narrowing 
B. Lungs 
(1) Diffuse or localized fibrosis 
(2) Diffuse or localized nodulation 
(3) Subpleural “cystic disease” (basal) 
(4) Calcification (calcinosis) 
C. Heart 
(1) Decreased amplitude or excursion 
(2) Heart may be small, normal or large 
D. Phalanges 
(1) Absorption of distal phalanges in advanced 
cases 
(2) Occasional increase density of phalanges 
(3) Occasional synostosis, distal and middle 
phalanges 
E. Soft Tissues 
(1) Calcinosis—fairly frequent and often ac- 
companies phalangeal absorption 
a. Varies from “sand” to plaques 
b. Usually in pressure areas: fingertips, 
elbows, ischial tuberosities 
c. Usually seen only where there is cu- 
taneous sclerosis 
F. Teeth 
(1) Uniform widening of the periodontal spaces 
(reported in 7% of cases) 


small intestinal involvement often starts as 
a dilatation of the third portion of the duo- 
denum, and then progresses distally. One 
case, however, appeared to start with areas 
of narrowing. The mortality in our partic- 
ular group of patients with small intestinal 
scleroderma was high (3 out of 5). 

One of the 10 cases showed pulmonary 
disease. 


| 
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Roentgen Findings in the “Collagen” Diseases 


Fic. 9. Case R. L. P. Scleroderma, with pulmonary involvement. Chinese, male, aged seventy-five. Weight 
loss, weakness, dyspnea, ankle edema, productive cough. Scleroderma of skin. Autopsy proved. (4) Slight 
cardiac enlargement and slight prominence of the pulmonary markings. (8) Bilateral linear and nodular 
densities; patchy density, right upper lobe; small left pleural effusion. Three days later started corticotropin 
Died on eighth day of medication of ruptured diverticulum (diverticulitis) of the colon. 


Case R. L. P., a Chinese male, aged seventy- 
five, had weight loss (from 150 down to. 116 
pounds), marked weakness, dyspnea, ankle 
edema, and a cough productive of white, frothy 
phlegm. The skin of the face and fingers ap- 
peared drawn, tense and shiny. He died of a 
ruptured diverticulum (diverticulitis) of the 
mid-ascending colon eight days after starting 
on corticotropin. Chest roentgenograms five 
months before death showed minimal promi- 
nence of the lower lobe pulmonary markings 
and slight cardiac enlargement. Examination 
three days before starting corticotropin showed 
hazy widening of the pulmonary markings 
throughout both lung fields, with a few areas of 
small (2 to 3 mm.) hazy nodules along the 
course of these markings. The changes were 
more evident in the right upper lobe, where one 
patchy density (1.5 by 3 cm.) was also present. 
The left costophrenic sulcus was blunted by 


fluid. 


Among several clinically diagnosed cases 
of scleroderma, we have seen one with sub- 
pleural cystic changes. Case D. R.,a female 
Negro, aged thirty, with definite scleroder- 
ma for twelve years. Chest roentgenograms 


showed a peculiar “spongy” appearance in 
the bases,- presumably due to cystic 
changes, as described by Getzowa’ in 2 
cases. These were cases interpreted as ex- 
amples of “‘cystic and compact pulmonary 
sclerosis,’ The “cysts” varied from pin- 
head size up to 1.5 cm. in diameter. Only 
one showed concomitant extensive fibrosis. 
The cystlike changes were believed to be 
due to a disappearance of alveolar tissue in 
the lung secondary to lysis of the alveolar 
walls and progressive sclerosis. This sclero- 
sis is reportedly on a basis of a “hyaline 
process involving the alveolar walls, ac- 
companied by the disappearance of capil- 
laries, superimposed on a generalized, dif- 
fuse simple fibrosis of the alveolar walls.” 


Case M. K., a white female, aged forty-two, 
was admitted with a history of attacks of ab- 
dominal pain, nausea, vomiting and diarrhea 
for about eighteen months. She had had pe- 
ripheral vascular changes of the Raynaud’s dis- 
ease type for two years. About eleven months 
before entry she had had a cholecystectomy; 
chronic cholecystitis was reported. Roentgen 


: Vou. 71, No. 4 ee 593 
= y > 
~*~ 


594 L. H. Garland and M. A. Sisson 


APRIL, 1954 


Fic. 10. Case D. R. Scleroderma, with cystic disease of the lung bases. Female, Negro, aged thirty. Scleroderma 
for twelve years. (4) Mottled radiolucencies (? cysts) in lung bases. (B) Lateral view. (C) Tuft absorption 
and calcinosis. (D) Detail view of cystic appearance. 


examination revealed widening and delay in the 
third portion of the duodenum and proximal 
small intestine. Roentgenoscopically, the esoph- 
agus showed sluggish passage of the barium. 
Roentgenograms of the chest and hands were 
negative. Six months later she died “from as- 
thenia,” and autopsy examination showed gen- 
eralized scleroderma. 


Case C. L., a white female, aged thirty-six, 


had sclerodermal symptoms for three years, 
starting as pain and stiffness in the extremities, 
followed by Raynaud’s phenomena. About one 
month before entry nausea, anorexia and dys- 
phagia occurred. Roentgen examination showed 
esophageal involvement, with widening, de- 
creased peristalsis and marked delay in empty- 
ing. A skin biopsy showed changes interpreted 
as scleroderma. She was seen 23 years later, 
showing only slow progression of the disease. 
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Roentgen Findings in the “Collagen” Diseases 


Fic. 11. Case M. K. Scleroderma, with small intes- 
tinal involvement. White, female, aged forty-two. 
Raynaud’s phenomenon two years. Attacks of ab- 
dominal pain, nausea, vomiting, diarrhea, 13 years. 
Autopsy, six months after examination, shOwed 
generalized scleroderma. Roentgenograms showed 
upper small intestinal dilatation and delay. 


Fic. 12. Case C. L. Scleroderma, with esophageal in- 
volvement. White, female, aged thirty-six. Disease 
onset three years ago. Recent nausea, anorexia and 
dysphagia. Biopsy of skin showed scleroderma. 
(4) (B) Roentgen examination: esophageal widen- 
ing, decreased peristalsis and marked delay. 
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Fic. 13. Case P. S. Scleroderma, with calcinosis and bone absorption. White, female, aged forty-six, with dis- 
ease for fifteen years. Biopsy positive. (4) (B) Roentgenograms showed soft tissue calcifications in pressure 
areas, and some absorption of tufts. Patient also had esophageal and duodenal involvement but, despite 
this, her general health was good. 


Case P. S., a Greek female, aged forty-six, 
had the onset of her scleroderma fifteen years 
before her entry, with dysphagia being present 
for twelve years. Examination showed esopha- 
geal and duodenal involvement, with widening 
and delay in each site. The soft tissues of the 
fingertips and prepatellar areas showed cal- 
cinosis. Skin biopsy was interpreted as sclero- 
derma. Her general health, three years later, is 
relatively good. 


RHEUMATIC FEVER AND 

RHEUMATOID ARTHRITIS 
We have reviewed some of the recent lit- 
erature on rheumatic fever and rheumatoid 
arthritis, but have not analyzed in detail 
our cases of these diseases. Acute rheumatic 
fever is regarded as a collagenous degenera- 
tion which localizes selectively in the heart. 
The changes may be found in many other 
organs, as shown by the arthritic, dermal, 
serosal, intestinal and pulmonary manifes- 
tations of the disease. In acute fulminating 
form, pulmonary complications are report- 
edly found in as high as 50 per cent of 
cases.° ““Rheumatic pneumonitis” has no 
specific diagnostic features, in our experi- 
ence. Pericarditis is not uncommon. The in- 


volved joints tend to show only articular 
and periarticular swelling. 

Rheumatoid arthritis is frequently com- 
plicated by myositis, neuritis and arteritis, 
as demonstrated in 70 per cent of muscle 
biopsies by Traut and Campoine.”* Traut 
also states that these biopsies show aggre- 
gates of lymphocytes, epithelioid cells and 
plasma cells somewhat similar to those in 
dermatomyositis, lupus erythematosus and 
scleroderma. Pericarditis is the only unusu- 
ally frequent cardica complication, being 
especially common in juvenile rheumatoid 
arthritis (Still’s disease). In addition, a 
pneumonitis and pleuritis may occur along 
with the inflammatory reaction in the 
joints but is rare. The roentgen findings 
in the bones and joints of patients with 
rheumatoid arthritis are well known. 


DISCUSSION 


Collagen diseases constitute an interest- 
ing group of disorders—from the clinical 
side because of their diagnostic and ther- 
apeutic challenge, from the pathological 
viewpoint because of recent interest in the 
intercellular substances, and the 
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roentgenological viewpoint because of 
their widespread but unfortunately non- 
specific nature. The latter is particularly 
true of the pulmonary manifestations of the 
collagen diseases. We feel, however, that 
diagnostic possibilities, slim as they are, 
depend on an awareness of these conditions, 
plus a knowledge that the patient has a 
polysystemic disease. It is desirable that 
radiologists, as clinicians, be able occasion- 
ally to suggest the consideration of one of 
these diseases, on logical grounds, and be 
cognizant of the further studies, clinical, 
laboratory or pathological, required to con- 
firm the diagnosis.* 

From a review of our roentgenolgical 
findings, we believe that pulmonary 
changes occur more frequently in peri- 
arteritis nodosa and disseminated lupus 
erythematosus than one would gather from 
the literature. Further, from a survey of the 
histories of over 75 patients with estab- 
lished or clinically diagnosed collagen dis- 
ease, we have the distinct impression that 
peptic ulcers occur with relatively greater 
frequency in these conditions than in the 
rest of the hospital population in general. 

In studying a patient for possible col- 
lagen disease it is desirable that particular 
attention be paid to the following struc- 
tures: 

(a) The skin and muscles, 

(b) The heart and pericardium, 

(c) The lungs and pleura, 

(d) The abdomen and intestinal tract, 

(e) The kidneys, and 

(f) The bones and joints. 


The skin and muscles may show micro- 
scopic evidence of involvement in any of 
the four types of collagen disease discussed 
in this paper.t Histopathologic changes are 
reportedly fairly decisive in all except 
dermatomyositis, about which not enough 
is yet known; they are said to be most clear- 
cut in periarteritis, but there is divergence 


* At the same time, it is believed that the term “collagen” dis- 
ease is one of high abstraction, to be modified or abandoned as 
soon as the etiology and fundamental nature of these conditions 
becomes established. 

t Periarteritis nodosa, disseminated lupus erythematosus, 
dermatomyositis and scleroderma. 
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of opinion as to their clarity in scleroderma. 

The cardiac and pleuropulmonary changes 
are many and nonspecific. Pericardial ef- 
fusion, cardiac enlargement, pleural effu- 
sion, pulmonary nodular changes and vari- 
able degrees of pulmonary edema or fibrosis 
may occur. These changes may be reversi- 
ble. 

Abdominal distention, with paralytic ob- 
struction, may occur in the first two condi- 
tions. Renal enlargement may also be seen 
in these two (periarteritis nodosa and dis- 
seminated lupus erythematosus). 

The intestinal tract changes are most 
conspicuous in scleroderma, notably in the 
esophagus and small intestine (variable de- 
grees of rigidity, dilatation and narrowing 
occur in about $0 per cent of cases). 

The articular and osseous changes occur 
in periarteritis nodosa, lupus and especially 
scleroderma. Roentgenologically, they are 
characteristic only in the latter condition. 
Calcinosis is also confined largely to this 
disorder. 


SUMMARY 


We have reviewed currently accepted 
criteria concerning the pathology, classifi- 
cation and diagnosis of the so-called collagen 
diseases. 

We have reviewed our personal experi- 
ence with the roentgenological aspects of 
these diseases, and have summarized our 
findings in 

28 cases of polyarteritis, 

32 cases of generalized lupus erythematosus, 

1 case of dermatomyositis, and 

25 cases of scleroderma 


In this entire group, pathologic material 
was available for study in 61 cases, and was 
interpreted as “positive” for the particular 
disease in question in 52 instances. 

It is believed that awareness of the roent- 
genological findings in these disease entities 
will give the clinical radiologist greater op- 
portunity for reaching or suggesting the 
correct diagnosis in everyday practice. 


L. H. Garland, M.D. 
450 Sutter St. 
San Francisco 8, California 
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A CORRELATION OF ROENTGEN AND SURGICAL 
FINDINGS IN TWO HUNDRED CASES OF RHEU- 
MATIC MITRAL VALVULAR DISEASE* 


EVALUATION OF CARDIAC CHAMBER SIZE, VALVULAR 
CALCIFICATION AND PULMONARY VESSELS 
By J. STAUFFER LEHMAN, M.D., avd JOSEPH L. CURRY, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE present study was undertaken in 

an effort to evaluate the reliability of 
roentgen studies in assessing cardiac cham- 
ber enlargement, mitral valvular calcifica- 
tion and the size of pulmonary vessels. The 
recorded surgical observations of 192 cases 
operated on for the relief of mitral stenosis 
and 8 additional cases operated on for the 
relief of mitral insufficiency were reviewed. 
At surgery, the heart and great vessels 
were subjected to visual and _ palpatory 
examination. The interior of the left 
atrium and mitral valve area were exam- 
ined by finger exploration in the course of 
mitral valve surgery. 

Surgical observations were recorded as to 
the following: presence or absence and de- 
gree of cardiac chamber enlargement, pul- 
monary artery and vein enlargement, left 
atrial mural or thrombotic calcification, 
mitral valve calcification and the size and 
consistency of the mitral orifice. In addi- 
tion, estimation of the presence and degree 
of mitral valve insufficiency was obtained 
by the actual regurgitant jet of blood im- 
pressed on the intra-atrial palpating finger 
during left ventricular systole. It was rel- 
atively impossible to obtain any accurate 
estimation of the size of the right atrium, 
since the operative approach has_ been 
through the left chest, according to the 
method of O’Neill, Glover and Bailey.” 
These data were compared with similar 
data obtained from preoperative roentgen 
studies. By such comparison we have 
attempted our own estimation of the value 
and limitations of certain roentgen findings 
and signs. 


METHOD OF ROENTGEN STUDY 

The roentgenologic preoperative evalua- 
tion of patients in this series had included 
careful roentgenoscopy in all angles of ro- 
tation with the patient in erect posture, and 
esophageal study using thick barium paste. 
The film studies have been obtained in 
posteroanterior projection with both nor- 
mal and overpenetrated exposures at 72 
inches; in right and left anterior oblique 
and left lateral projections at 48 inches, and 
in supine position at 36 inches. More re- 
cently we have added roentgen slit kymog- 
raphy obtained in upright posteroanterior 
projection and, on occasion, localized spot 
films of various exposure densities for val- 
vular calcification. All of the conventional 
projections have been obtained at expo- 
sures of 1/20 second, with rare exceptions. 

Roentgenoscopic observations were re- 
corded on a notation form (Fig. 1). The 
roentgenoscopic findings were subsequently 
correlated with film observations for the 
final report on each case. 


CARDIAC CHAMBER SIZE 


With certain exceptions, the size of 
specific cardiac chambers can be estimated 
with a fair degree of accuracy by conven- 
tional roentgenoscopic and roentgeno- 
graphic studies. The present study offers 
evidence that in mitral valvular disease the 
size of certain cardiac chambers may, at 
times, be difficult of evaluation. 

Right Atrium. Surgical approach to the 
mitral valve through the left hemithorax 
by the method employed in our cases does 
not expose the right atrium for either visual 


* From the Department of Radiology, The Hahnemann Medical College and Hospital, Philadelphia, Pennsylvania. Presented at the 
Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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HEART 
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| CONTOUR Normal Globular Mitral S_bot Other 1 
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Fic. 1. Roentgenoscopic notation form. 


or palpatory examination. Forward dis- 
placement and ‘“‘squashing” of the right 
atrium by an enlarged left atrium have 
been described,” and increased salience of 
the right atrial contour, in frontal projec- 
tions, may imply enlargement of a normal 
right atrium. This may be exaggerated 
further by right ventricular enlargement, 
producing additive displacement of the 
right atrium (Fig. 2). In our experience, 
identification of an elongated right atrial 
appendage, in left anterior oblique projec- 
tion,!® is usually impossible in advanced 
mitral stenosis, due to superimposition of 
the enlarged right ventricle. In the smaller 
“mitral” heart, with little or no right ven- 
tricular inflow tract enlargement, this prob- 
lem does not exist, but obviously right 
atrial enlargement is not expected in such a 
case. In the absence of clinical evidence of 
congestive heart failure or tricuspid val- 
vular disease, we have used considerable res- 
ervation before indicating enlargement of 
the right atrium. 

Right Ventricle. Accuracy in predicting 


enlargement of this chamber seems high and 
has presented little difficulty. The estab- 
lished criteria have served us well.4:16” 
Exaggerated anterior convexity of the right 
ventricular outflow tract as seen in lateral 
and right anterior oblique projections in 
mitral stenosis is often a function of both 
right ventricular enlargement and forward 
displacement of the right ventricle by the 
enlarged left atrium. Angiocardiographic 
analysis has demonstrated this,’ and for- 
ward displacement of the anterior wall of 
the left atrium is noteworthy as estimated 
by the palpating finger within the left 
atrium. 

All cases explored in this series, without 
exception, presented surgical evidence of 
right ventricular enlargement as well as en- 
larged pulmonary arteries. 

Left Atrium. Perhaps the most measur- 
able evidence of left atrial enlargement is 
esophageal displacement. It is well known 
that considerable posterior displacement of 
the esophagus occurs before right lateral 
deviation is evident. Infrequently, left 
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Fic. 2. Prominence of the right atrial margin presumably due to “squashing” by enlarged left atrium, as 
well as lateral displacement by enlarged right ventricle. ‘“Pure” mitral stenosis found at surgery. 


posterolateral displacement of the esoph- 
agus occurs with left atrial enlarge- 
ment,!*:!® and was demonstrated in 2 of our 
cases (\I per cent). 

Elevation of the left main bronchus is a 
well established finding in left atrial en- 
largement, and with marked left atrial en- 
largement both main stem bronchi and pul- 
monary arteries may be raised cephalad. 
The factor of enlarged interposed pulmo- 
nary veins which lie between the left bron- 
chus and enlarged atrium has been elicited 
by angiocardiographic study.‘ We have 
thus far found no case in which left bron- 
chial elevation due to left atrial enlarge- 
ment existed in the absence of definite 
esophageal displacement. 

Identification of the so-called left in- 
frabronchial space, said to be obliterated 
early in left atrial enlargement,” has been 
of no assistance in our study. We are often 
unable to distinctly identify this space in 
normal individuals. 

The degree of carinal widening has gener- 
ally paralleled the magnitude of left atrial 
enlargement, but the shape assumed by 
the elevated left bronchus seems variable” 
and is of no presumed significance other 
than its over-all elevation. As might be 


expected, the degree of carinal widening has 
also generally paralleled the degree of 
esophageal displacement. 

It has been said that left atrial enlarge- 
ment usually produces posterior esophageal 
displacement, which ends well above the 
diaphragm.”! While this is generally true, 
certain of the larger left atria in this series 
have extended to the diaphragm posteriorly 
and intruded into the _posteroinferior 
cardiac recess (Fig. 3). 

The degree to which the left atrium en- 
larges in mitral stenosis is not only depend- 
ent on the degree of valvular stenosis but is 
also determined by pathologic changes 
within the left atrial wall, as has been em- 
phasized by Nichols and Ostrum and 
others.*:!°"" The data from our series sup- 
port this observation. Although there has 
been some element of left atrial enlarge- 
ment in all of these 200 cases, there has 
been no close correlation between the de- 
gree of mitral stenosis and the amount of 
left atrial enlargement. 

Left Ventricle. In cases of combined 
mitral stenosis and insufficiency, where the 
degree of insufficiency is in doubt, roentgen 
clarification of left ventricular size may be 
of critical value.':!*1% In some cases, this 


Vou. 71, No. 4 601 
| 
d 
b- 
it 
al 
in 
h 
rd 
1e 
f- 
of 
d 
tt 
ut 
of 
n- 
1S 
of 
al 


may be extremely difficult, and in our 
hands certain existing criteria are of limited 
value. 

In our experience definite identification 
of the position of the cardiac ‘“‘apex’”’ in 
frontal projection, and occasionally by 
overpenetrated supine film is the most reli- 
able single guide in assessing left ventric- 
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Fic. 3. (4) Enlarged left atrium with usual 
slope of the lower posterior margin of 
the cardiac silhouette, rarely found with 
appreciable left ventricular enlargement. 
Mitral stenosis with normal left ventricle 
found at surgery. (B) Extension of an 
enlarged left ventricle into the postero- 
inferior cardiac recess. Mitral insuffi- 
ciency with enlarged left ventricle found 
at surgery. (C) Intrusion of enlarged 
left atrium into the posteroinferior car- 
diac recess. Mitral stenosis with normal 
left ventricle at surgery. 


ular size (Fig. 4). In many “mitral” hearts 
specific localization of the point of differ- 
ential pulsations on the left heart border in 
frontal projection has proved difficult. It 
is our firm conviction that the factors of 
left posterior cardiac rotation and intru- 
sion of an enlarged main pulmonary artery 
into the left cardiac “‘waist”’ can obscure 
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the true anatomic point of differential 
pulsations.’ 

Posterior displacement and rotation of a 
normal left ventricle by an enlarged right 
ventricle are well known.'*'® This left 
ventricular displacement phenomenon 


often suggested left ventricular enlarge- 
ment subsequently proved to be nonexist- 
ent (Fig. 5). The degree of uncertainty 
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has usually varied directly with the magni- 
tude of right ventricular and left atrial 
enlargement. Not only is the left ventricle 
displaced posteriorly by the enlarged 
right ventricle, but the enlarged left 
atrium forms variable portions of the lower 
left cardiac border in left anterior oblique 
projections. Infrequently, a differential 
groove will serve to segregate the left ven- 


Fic. 4. Cardiac “apex” positions. (4) 
Apex neither elevated nor depressed. 
Mitral stenosis with normal left ventricle 
at surgery. (B) Apex elevated. Mitral 
stenosis with normal left ventricle at 
surgery. (C) Apex depressed. Mitral in- 
sufficiency with enlarged left ventricle at 
surgery. 
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Fic. 5. Left ventricular displacement in mitral disease. (4) Normal left ventricle rotated and displaced pos- 
teriorly by enlarged right ventricle (left anterior oblique projection). Marginal limitations of the left 
atrium and left ventricle are indeterminate (proved case of mitral stenosis with normal left ventricle). (B) 
Differential groove segregates the left ventricle and enlarged left atrium (proved case of mitral stenosis 
with normal left ventricle). 


tricle and the enlarged left atrium in this 
projection (Fig. 58). 

In the larger left atria, downward exten- 
sion may actually intrude into the postero- 
inferior cardiac recess, simulating oblitera- 
tion of this space by left ventricular en- 
largement (Fig. 3C). The presence of a 
normal posteroinferior cardiac recess has 
proved helpful in excluding appreciable 
left ventricular enlargement, but oblit- 
eration of this space is by no means pathog- 
nomonic of left ventricular enlargement. 
Such entities as huge left atrium, vena 
caval shadow (ill defined), pericardial effu- 
sion, pectus excavatum and altered dia- 
phragmatic contour may produce partial or 
total obliteration of this space. 

Preservation of a clear posteroinferior 
cardiac recess is not unusual in cardiac dis- 
ease in which the predominant chamber en- 
largement is left ventricular, such as hyper- 
tensive cardiovascular disease, aortic val- 
vular disease and coarctation of the aorta. 
The observations which we have indicated 
above regarding the helpfulness of a clear 
posteroinferior cardiac recess in excluding 
appreciable left ventricular enlargement 


appears to apply to cardiac enlargements 
which have, as a predominant feature, some 
element of right ventricular (and left atrial) 
enlargement, and in which there is some 
counterclockwise rotation of the heart. The 
observation does not apply to situations in 
which the basic enlargement is left ven- 
tricular. 

Prediction of left ventricular enlarge- 
ment, based on the position of the inter- 
ventricular notch'® has been of no assist- 
ance to us in this series as it could be ques- 
tionably defined in only 1 per cent of cases. 
In this regard we share the opinion of other 
investigators,” and cannot often identify 
this notch with absolute certainty in nor- 
mal hearts. 

In “mitral” hearts, if the posteroinferior 
cardiac recess is obliterated and the exact 
position of the cardiac “‘apex”’ is not clearly 
definable, we are unable to predict the size 
of the left ventricle. 


MITRAL VALVULAR CALCIFICATION 


Deposition of calcium in the mitral valve 
as a late result of rheumatic valvulitis in- 
volves the orificial margins often as small 
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particles, as block-like masses at either 
commissure, or as a general infiltration of 
the valve substance.! The valve roots are 
usually free of calcium at their annular in- 
sertion.2 On the other hand, in the mitral 
area, dystrophic changes occurring as a de- 
generative process with secondary calcifica- 
tion tend to involve the left annulus, al- 
though calcification may spread into the 
valve roots. It has also been stated that the 
associated atherosclerotic process is most 
pronounced on the ventricular surface of 
the mitral valve.! Calcific deposits in the 
annulus fibrosum are often large and may 
assume a U- or J-shaped appearance.” 
Roentgenoscopic visualization of ellipti- 
cal, oscillatory motions of calcium within 
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Fic. 6. Types of mitral valvular calcifi- 
cation as seen roentgenologically and 
suggested classification: (4) granu- 
lar; (B) nodular; (C) plaque-like. 


the mitral area has been carefully described,’ 
and serves as a reliable guide. The ampli- 
tude of motion of calcium within the mitral 
valve varies considerably and is presum- 
ably related to varying degrees of valvular 
fixation and deformity. 

Roentgenologic Observations. We have 
roentgenologically observed mitral valvular 
calcification, the appearance and distribu- 
tion of which have suggested the following 
classifications: (a) granular, (b) nodular, 
and (c) plaque-like (Fig. 6). 

Obviously, combinations of these types 
exist as seen roentgenologically and occa- 
sional cases defy adequate description. Such 
classification, while of reference usefulness, 
seems of limited value to the surgeon, who 
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is primarily interested in distribution and 
amount of calcium deposition. While a 
rough roentgenologic estimation of the ex- 
tent of valvular calcification might seem 
justifiable, this series has shown that a 
variable portion of valvular surface is 
usually calcium-free at surgery, even 
though roentgenograms imply extensive 
calcification throughout the mitral area. 

In these 200 reported cases mitral val- 
vular calcification was roentgenologically 
demonstrated in 64 cases. Actual valvular 
calcification was palpated at surgery in all 
but 2 of these cases. In these 2 cases the 
surgical findings were those of extensive 
valvular scarring. After reviewing the roent- 
genograms with the surgeons we have the 
distinct impression that the extent of fibrosis 
and scarring precluded palpatory detec- 
tion of calcium which was probably em- 
bedded deeply in scar tissue. 

In 10 additional cases, calcium was sur- 
gically but not roentgenologically detected. 
In 8 of these calcium deposition seemed 
minimal to the exploring intra-atrial finger. 
We can only conclude that such minimal 
deposition is often roentgenologically ‘‘in- 
visible.” Admittedly, roentgenologically 
“visible” calcium deposition will escape the 
observer through lack of constant vigi- 
lance. While primary reliance is centered 
on roentgenoscopy, we have found that a 
36 inch supine, overpenetrated film study 
obtained at 1/20 second is of distinct value 
in detection of mitral valvular calcification. 


PULMONARY VESSELS 


Careful roentgenoscopy and roentgeno- 
graphic study in these 200 cases reveal that 
the peripheral pulmonary vessels can be 
described as roentgenologically normal in 
the absence of heart failure, regardless of 
the duration or stage of the disease, in 
contrast to the frequent surgical finding of 
enormous main pulmonary arteries. This 
correlation of surgical and roentgenological 
findings has revealed that roentgen predic- 
tion usually underestimated the size of the 
major pulmonary arteries. Our explanation 
of this discrepancy is the fact that the main 
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pulmonary artery is partially hidden within 
the shadow of the base of the heart, and 
except for a portion of its anterolateral 

margin it is not roentgenologically defin- 
able. Right and left main pulmonary ar- 
teries accessible to surgical inspection are 
likewise masked by features of cardiac en- 
largement. Surgical evaluation of the size 
of the intermediate and smaller branch 
vessels was not possible since these vessels 
are clothed in lung tissue. 

Inasmuch as the larger pulmonary veins 
occupy a rather central retrocardiac posi- 
tion and are not ordinarily roentgenolog- 
ically definable, no correlative observations 
have been recorded. Nevertheless, surgical 
data in all 200 cases have indicated some 
degree of pulmonary venous dilatation. 
This finding does not support the conten- 
tion that the enlarged left atrium in mitral 
stenosis may serve a reservoir function 
with very little pulmonary venous over- 
filling.4* Apropos of this, Dotter and Stein- 
berg! have noted angiocardiographically 
that the pulmonary veins enlarge with the 
left atrium and they postulate that the 
pressure must rise within them in order to 
maintain a blood flow. 


Left Atrial Calcification 


Five instances of left atrial calcification 
were encountered in these 200 cases, and 3 
additional cases have since been found. All 
of these cases are the subject of a separate 
study and report. 


The Roentgenologic Problem of the 
Prediction of Mitral Insufficiency 


When there is clinical uncertainty as to 
the presence and degree of mitral insuffi- 
ciency, specific interest is focused on roent- 
logic aid. Roentgenologic aid in attempting 
to resolve this problem may logically con- 
sider three issues: prediction of the size of 
the left ventricle, presence or absence of 
so-called systolic expansion of the left 
atrium, and kymography. 

Left Ventricle. Left ventricular enlarge- 
ment should accompany a significant ele- 
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TABLE | 


SURGICALLY DETECTED MITRAL REGURGITATION CORRELATED WITH LEFT VENTRICULAR SIZE. 
INFLUENCE OF LEFT VENTRICULAR SIZE ON CARDIAC “APEX” POSITION 
AND THE POSTEROIN FERIOR CARDIAC RECESS 


Surgical Findings 


Regurgitation 


Roentgen Findings 
Posteroinferior 


Cardiac apex ° 
1 pe cardiac recess 


| 
Normal Position 


Mini- Moder- De- Obliter- 
None Marked or un- Normal bliter 
mal ate pressed ‘ ated 
elevated certain 

| 

Left ventricle—normal 134 27 4 ° 147 8 10 140 25 
165 cases } 

Left ventricle—enlarged | Rog 1ot 14 st 9 23 3 4§ 31 
35 cases | 


* Two of these cases presented evidence of aortic stenosis. 
+ Three of these cases had aortic valvular lesions. 


¢ Although operated on for relief of mitral insufficiency, existence of preponderant insufficiency was clinically and roentgenologically 


uncertain before sugery in 3 cases. 

§ In 3 of these cases, left ventricular enlargement was minimal. 
ment of mitral insufficiency. However, sur- 
gical data of our cases have demonstrated 
that minor degrees of insufficiency are 
unassociated with left ventricular enlarge- 
ment (Table 1). The problems encountered 
in predicting left ventricular size have al- 
ready been discussed. 

Systolic Expansion of Left Atrium, Ex- 
pansion of the left atrium, occurring simul- 
taneously with left ventricular systole, has 
been considered a somewhat reliable indi- 
cation of mitral insufficiency.®:* We have 
become increasingly interested in roent- 
genoscopic demonstration of this phenom- 
enon, but did not diligently search for its 
presence in the earlier cases of this series. 
The recent publication of Elkin ef al.’ 
brings to point the apparent value of care- 
ful roentgenoscopy in search of this sign. 
Isolated instances, at this time not lending 
themselves to our statistical analysis, give 
us concern as to its reliability in predicting 
mitral insufficiency in any specific case. 
We are thus far impressed that absence of 
this finding does not rule out significant 
mitral regurgitation. 

Kymography. The limitations of multiple 
slit roentgen kymography have been con- 
sidered by various investigators.®*!7 The 
unusual opportunity presented by an abun- 
dance of mitral valvular lesions subjected to 


surgery has prompted us to re-evaluate 
the possible diagnostic value of this pro- 
cedure. In particular, this interest was 
stimulated in search of an added mecha- 
nism which might further contribute to the 
identification of patients with appreciable 
mitral insufficiency and therefore unsuit- 
able for mitral commissurotomy. Thus, 
this study has been devoted to a search for 
roentgen kymographic signs of mitral in- 
sufficiency, with special reference to left 
ventricular filling waves and “systolic ex- 
pansion” of the left atrium occurring simul- 
taneously with left ventricular systole. 

It has been cited* that considerable 
functional valvular disease must exist in 
order to produce the typical slow left ven- 
tricular filling wave of mitral stenosis, or 
the initially rapid left ventricular filling 
wave of mitral insufficiency as described by 
Hirsch and Gubner.*® Obviously “systolic 
expansion”’ of the left atrium in mitral in- 
sufficiency may be influenced by a number 
of factors, with special reference to the 
consistency of the atrial wall and trans- 
mitted motions.* 

In a series of 100 cases of mitral valvular 
disease admitted as possible candidates for 
surgery, multiple slit kymograms were ob- 
tained in posteroanterior projection, with 
the patient in upright posture. Eight cases 
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of severe mitral insufficiency were included 
in this series. In selected cases where left 
posterior cardiac rotation seemed maximal, 
roentgen kymograms were also secured in 
the left anterior oblique projection with 
varying degrees of obliquity, in an attempt 
to secure a more dependable left ventricular 
wave pattern. Left atrial wave patterns as 
obtained in right anterior oblique projec- 
tions were usually indistinct and rarely 
helpful in detection of “systolic expansion” 
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forming in mitral hearts. Aortic waves were 
usually observed in order to insure a rela- 
tively normal or low amplitude pattern 
consistent with isolated mitral disease. In 
all instances clinical data were carefully 
reviewed in regard to the possible presence 
of an aortic valvular lesion. In cases of 
clinically suspected aortic insufficiency in 
which the aortic kymographic waves were 
of wide amplitude with rapid retraction, no 
attempt was made to evaluate the left 


Representative left ventricular diastolic filling 


wave varying from normal to a slow rise, the 


latter said to occur in mitral stenosis. 


but also in 6 proved cases of mitral insufficiency. 


These 


were seen in 60 proved cases of mitral stenosis, 


Representative left ventricular diastolic wave of 


rapid rise said to occur in mitral insufficiency. 
These were seen in only 2 of 8 proved cases of 


mitral insufficiency but were also seen in 14 of 


74 cases of proved mitral stenosis. 


Representative left atrial ''expansion'"' waves oc- 


curring simultaneously with left ventricular systole 


said to occur in mitral insufficiency. 


seen in 4 of 8 proved cases of mitral insufficiency, 


These were 


bY 
L.A. L.V 


but also in 5 of 74 proved cases of mitral stenosis. 


L. V. = Left ventricle L.A. 


= Left atrium 


Fic. 7. Representative tracings of selected frames from multiple slit kymograms in 74 cases of mitral stenosis 
and 8 cases of mitral insufficiency. The flow of time is upward. Left ventricular frames were selected from 
the approximate mid-portion of the left ventricular outflow tract. 


of the left atrium. In this situation, frontal 
projections were more helpful when the 
enlarged left atrium reached the right heart 
border. In the presence of atrial fibrillation 
we were usually unable to evaluate roentgen 
kymograms of varying wave forms. 

The use of frontal projections in most 
cases seemed justified by the surgical find- 
ing that the right ventricle rarely ap- 
proached the left heart border, and a re- 
view of published angiocardiographic stud- 
ies in mitral stenosis’ demonstrates that 
the right ventricle is not usually border- 


ventricular waves in regard to the func- 
tional status of the mitral valve. Evidence 
of left atrial “systolic expansion” was 
sought in all cases. 

Results. Mitral Insufficiency: In 8 cases 
of preponderant insufficiency explored for 
possible surgical relief, typical left ven- 
tricular waves characterized by an initially 
rapid diastolic rise were encountered in 
only 2 cases (Fig. 7). In 4 cases, all of which 
lacked a typical ventricular filling wave, 
clearcut evidence of left atrial “diastolic 
filling” was found. As indicated by others,’ 
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absence of this phenomenon in no way ex- 
cludes the presence of significant mitral 
insufficiency. 

Mitral Stenosis: Multiple slit kymograms 
were obtained in g2 cases of mitral stenosis. 
At surgery 23 of these cases were found to 
have associated minimal degrees of mitral 
insufficiency. The left ventricle was en- 
larged slightly in only 5 cases and in 3 of 
these associated aortic stenosis existed. 
The 3 cases with aortic valvular lesions 
were then excluded from this analysis be- 
cause of the unknown influence which the 
aortic lesion might bring to bear on the 
kymographic wave pattern. It was of fur- 
ther interest that 2 cases which revealed 
clinical and surgical evidence of a tight 
mitral stenosis and aortic stenosis pre- 
sented no surgical evidence of left ventric- 
ular enlargement. This was presumably due 
to the mitral stenosis which limited the 
volume of blood entering the left ventricle, 
although the latter was contracting against 
the resistance of a stenotic aortic valve. 
Fifteen additional cases were excluded be- 
cause of indistinct kymographic waves, 10 
of which had atrial fibrillation. 

In the remaining 74 cases, 60 presented 
a left ventricular filling wave which showed 
varying degrees of slow diastolic rise, in 
some cases closely simulating the normal 
(Fig. 7). The degree of stenosis did not 
parallel the attenuation of diastolic rise and 
in 14 cases a rapid diastolic rise suggestive 
of mitral insufficiency was demonstrated. 
Of these 14 cases depicting a roentgen ky- 
mographic pattern of rapid left ventricular 
diastolic filling, 11 were surgically tight 
stenoses and 3 cases presented minimal re- 
gurgitant jets to the palpating surgical 
finger. Of further interest was the finding 
of apparent “‘systolic expansion” of the 
left atrium, kymographically, in 5 cases of 
mitral stenosis, 3 of which were “‘pure.”’ 

In view of these observations we can only 
conclude that slit roentgen kymography 1s 
of little aid in detection of mitral insuffi- 
ciency in any individual case. Similar limi- 
tations involving the use of electrokymog- 
raphy are also suggested in recent reports 
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of Soloff, Zatuchni and Stauffer!’ and 
Phillips.” 


SUMMARY AND CONCLUSIONS 


1. Correlated roentgen and surgical find- 
ings are presented in Ig2 cases explored 
for the relief of mitral stenosis and in 8 
cases where surgical efforts were directed 
to the relief of mitral insufficiency as the 
dominant lesion. 

2. Since the right atrium is not examined 
at mitral valve surgery by the method cited 
in these cases, no correlative data are re- 
ported. Nevertheless, difficulties in roent- 
genologic estimation of right atrial size are 
reviewed. 

3. Roentgenologic estimation of right 
ventricular enlargement seems reasonably 
accurate, although the degree of promi- 
nence of this chamber contributed by the 
displacing effect of an enlarged left atrium 
is probably indeterminate without angio- 
cardiography. 

4. The larger left atria may extend down- 
ward and intrude into the posteroinferior 
cardiac recess. Carinal widening, in general, 
parallels the degree of esophageal displace- 
ment in left atrial enlargement, but the 
shape assumed by the displaced bronchi 
has no correlation with the degree of left 
atrial enlargement. 

5. Obliteration of the posteroinferior 
cardiac recess by factors other than left 
ventricular enlargement and inability to 
identify the so-called interventricular notch 
have contributed to difficulties in predict- 
ing left ventricular size. In many “mitral” 
hearts the position of the point of differen- 
tial pulsations on the left heart border has 
been difficult to identify. The position of 
the cardiac apex has been our most reliable 
single guide in predicting left ventricular 
size. 

6. Accuracy of roentgenologic detection 
of mitral valve calcification has been high 
in this series as confirmed by surgical ex- 
ploration. A classification of roentgenologic 
appearances of mitral valvular calcification 
is presented. 

7. The size of major pulmonary vessels, 
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visible to the surgeon, was usually under- 
estimated by roentgen observations. Pos- 
sible reasons are cited. 

8. Determination of the presence and 
degree of mitral insufficiency in clinically 
uncertain cases presents a roentgenologic 
problem. Estimation of left ventricular size 
is important but often difficult in larger 
hearts. Systolic expansion of the left 
atrium, when present, is a possible but 
unreliable guide. Multiple slit roentgen 
kymography has proved discouraging as a 
possible contribution to the solution of this 
problem. 
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DISCUSSION 


Dr. J. E. Mitrer, Dallas, Texas. It is very 
obvious after reading the complete paper that 
Dr. Lehman and Dr. Curry have had a wide 
experience evaluating the roentgen manifesta- 
tions of heart disease and in particular mitral 
valvular disease. I would like to spend the en- 
tire time allotted to me pointing out areas of 
agreement and perhaps occasionally enlarging 
on the authors’ comment. Certainly, the major 
part of the paper could be handled in this way. 
At the risk of being querulous, however, I would 
like to take the points where I may find slight 
differences with the authors and dwell on these. 

The authors indicate that the data obtained 
by the surgeon were compared with the data 
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obtained by the preoperative roentgen studies. 
It is perfectly logical, of course, to question 
whether or not the surgeons at the time they are 
observing the heart by all of their techniques 
can evaluate the chamber size with a high de- 
gree of accuracy. It is my impression that the 
anatomy as seen by the surgeons with the 
thorax opened and with dynamics changed is 
different from the anatomy one sees roentgeno- 
logically. This would be especially true in eval- 
uating the size of the pulmonary vessels. There 
may be as much difference between the 
anatomy the surgeon sees and roentgen anat- 
omy as between the anatomy one sees in the 
anatomy lab on the static fixed cadaver and 
surgical anatomy. 

On two occasions the authors refer to “care- 
ful roentgenoscopy.”’ In evaluating their meth- 
od of roentgenoscoping the patient and also the 
films that they take, there is no doubt that their 
examination rates the word careful. This of 
course implies that they and others are not al- 
ways careful with their examinations. Using 
this line of reasoning on myself I must admit 
that the authors’ use of the word careful applies. 
I certainly do not go to the extremes of evaluat- 
ing the heart that they do and of course am 
wondering if I slight this examination. 

I am particularly pleased to note that they 
find the size of certain cardiac chambers diffi- 
cult of evaluation. I certainly have found it so 
to such an extent that I now feel cheated in 
evaluating the cardiac silhouette if I do not 
have some information concerning the electro- 
cardiogram. The same, of course, is true for 
cyanosis in patients with congenital heart dis- 
ease. In looking back over my reports of evalua- 
tion of chamber size by conventional means and 
then comparing these with angiocardiograms 
the errors have been too frequent to warrant 
any complacency in my ability to evaluate 
chamber size. 

The authors leave out my favorite word in 
discussing chamber size and that is stressing 
that the chamber is ‘‘disproportionately”’ en- 
larged. We all see many hearts that are larger 
than normal and are unable to ascertain 
whether one or more chambers are dispropor- 
tionately enlarged. It is chambers that are dis- 
proportionately enlarged that give information 
concerning anatomical abnormalities. One can 
say very little about a heart if it is generally 
enlarged and there is no evidence of dispropor- 
tionate chamber enlargement. 
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It is apparent that the authors have as much 
difficulty as others in evaluating right atrial 
enlargement and that it helps them little at all 
in cardiac diagnosis. 

I also noted that the authors’ reference to pa- 
tients having mitral stenosis is placed in quota- 
tion marks. I have the courage to say that the 
term “mitral configuration” and “mitral heart” 
should be abandoned by those able to evaluate 
the cardiac silhouette roentgenologically. I can 
name nine different conditions in which the 
tyro will look at the frontal projection of the 
chest and utter the words “mitral configura- 
tion.”’ This does not include the atypical type of 
heart disease where the same configuration is 
present. This being true, the term mitral con- 
figuration has no meaning insofar as the patho- 
logic process is concerned. 

I was somewhat surprised to see the infre- 
quency with which displacement of the esopha- 
gus to the left in left atrial enlargement oc- 
curred in this series. I have seen it twice within 
this present month and of course can recollect 
having seen it other times during the past sev- 
eral years. While I have had opportunity to see 
more than 200 patients with disproportionate 
atrial enlargement during this interval of time 
my impression is that this phenomenon is more 
frequent than 1 per cent. 

I used to think that the left anterior oblique 
evaluation of disproportionate ventricular en- 
largement was best. I now find myself going 
back to the frontal projection in order to ascer- 
tain whether or not the left ventricle is dispro- 
portionately enlarged. I am particularly pleased 
to see that the authors apparently do the same 
thing. Since aortic stenosis and aortic insuffi- 
ciency occur in patients with rheumatic heart 
disease, there are three good reasons why the 
left ventricle might become disproportionately 
enlarged. In patients who have mitral stenosis I 
feel I have accomplished something if I have 
accurately evaluated also disproportionate left 
ventricular enlargement. I must invade the 
field of clinical medicine to ascertain whether or 
not it is due to mitral insufficiency rather than 
the other possibilities mentioned. Consultation 
with the clinician, however, usually relieves me 
of this dilemma. 

I agree with the authors that prediction of 
left ventricular enlargement based on the posi- 
tion of the interventricular notch is foolishness. 
Anyone who has done angiocardiography is 
aware of this. 
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The authors’ conclusion that slit roentgen 
kymography and electrokymography are of 
little aid in detection of mitral insufficiency 
would parallel the experience we have had but 
admittedly that experience is small. 

It has been a distinct privilege to discuss this 
paper and I can assure you that I have learned 
techniques which I plan to try. 


Dr. LEHMAN (closing). I have very little to 
add and I certainly thank Dr. Miller for his dis- 
cussion. I believe he was quite kind to me, as I 
really expected some fireworks. 


Regarding surgical accuracy, we were of 


course originally in doubt as to whether the 
surgeons could, with a reasonable degree of ac- 
curacy, define the extent and degree of chamber 
enlargement. We have brought this problem up 
a number of times at our regular Heart Con- 
ferences. We purposely selected these 200 cases 
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from the tail end of about 1,000 commissu- 
rotomies. These gave us enough experience, with 
enough autopsies, to get some idea as to how 
accurate or inaccurate they were. 

Obviously, a good deal of experience was 
necessary before the surgeons could achieve any 
degree of accuracy. I still don’t know exactly 
how accurate they are, but I have reason to be- 
lieve that they are in a position to indicate with 
fair accuracy the degree of enlargement of the 
right ventricle and of the left ventricle. They 
can tell us very little about the right atrium, of 
course. 

Correlation with autopsy findings is neces- 
sary before we can finally evaluate roentgen 
or surgical estimations of cardiac chamber size. 

We are continuing to pursue this problem, 
correlating roentgenological and surgical data 
with the findings on the infrequent autopsy re- 
ports. 
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INFRAPULMONARY PLEURAL EFFUSIONS* 


By ROBERT L. FRIEDMAN, M.D. 


COLUMBUS, OHIO 


HIGH diaphragm, with or without 

other evidence of abnormality in the 
lung parenchyma, is a frequent finding in 
roentgen examination of the chest. With 
proper study, this is sometimes identified 
as infrapulmonary pleural effusion simu- 
lating a high diaphragm. This report deals 
with 17 such cases* collected in a relatively 
short time. 

Rothstein and Landis’ consider infra- 
pulmonary pleural effusion simulating a 
high diaphragm an infrequent occurrence 
and report 12 cases. The earliest, if not the 
first report on this subject was made by 
Rigler® in 1931 in which he reported 2 
cases. Since then, there have been nine 
reporting approxi- 
mately 27 cases, two-thirds of these in the 
last five years. Alertness to the possibility 
of fluid in this location, and careful roent- 
genological examination to prove its pres- 
ence will result in the diagnosis being made 
more frequently. 

The diagnosis of infrapulmonary fluid 
simulating a high diaphragm lies in deter- 
mining the position of the collection of 
pleural fluid and its relationship to the 
diaphragm. The demonstration of small 
amounts of unencapsulated pleural fluid 
requires special methods. Ganter? showed 
that 400 cc. of fluid in the chest could not 
be determined by physical examination, 
and might not be visible in the erect tele- 
roentgenogram. Rigler'’:© agreed with this, 
but showed that with positioning of the 
patient in the lateral recumbent position, 
as little as 100 cc. of fluid could be demon- 
strated. In the supine and Trendelenburg 
positions, pleural fluid gravitated towards 

* Six of the cases are from the Brooklyn Jewish Hospital (Dr. 
Milton G. Wasch, Director of the Department of Radiology) and 


Il cases are from the McGuire Veterans Hospital (Dr. Samuel 
Richman, Chief of the Department of Radiology). 


the apices and the position of the dia- 
phragm could be visualized. Martin,’ in 
1925, described pneumoperitoneum as a 
means of demonstrating the undersurface 
of the diaphragm as the air-filled lung above 
delineates the superior surface. Pneumo- 
peritoneum has been most useful in detect- 
ing infrapulmonary fluid simulating a 
high diaphragm on the right side. Insufflat- 
ing the stomach with citrocarbonate, Seid- 
litz powders, or introducing air through a 
Levin tube will accomplish the same pur- 
pose on the left side by creating a large 
gastric bubble. Six of the 17 cases collected 
will be reported in detail to demonstrate 
the value of these various roentgenologic 
methods in diagnosing an infrapulmonary 
pleural effusion simulating a high dia- 
phragm, and reveal some of the problems 
encountered. 


CASE REPORTS 


Case 1. B. H., a sixty year old white female 
attending the Radiation Therapy Clinic was 
admitted to the hospital with ascites. Eight 
months prior, a biopsy of a left supraclavicular 
node showed metastatic carcinoma. The left 
supraclavicular area was given roentgen treat- 
ment. 

A roentgenogram of the chest (Fig. 14) taken 
a few days prior to admission was reported as: 
infiltration in the right upper lobe, a left pleural 
effusion, and a high right diaphragm, probably 
due to ascites. 

An abdominal paracentesis was performed 
and 3,500 cc. of pale amber fluid removed. A 
left thoracentesis yielded 1,100 cc. After the 
chest tap, a roentgenogram (Fig. 18) revealed 
the following: “The infiltration in right upper 
lobe is unchanged. There is an infiltration noted 
in the left lower lung field, probably due to 
metastasis. There is marked diminution in 
pleural effusion on the left. Air is visualized 
under the right diaphragm probably a result of 


* From the Department of Radiology, McGuire Veterans Administration Hospital, Richmond, Virginia. Published with permission 
of the Chief Medical Director, Department of Medicine and Surgery, Veterans Administration, who assumes no responsibility for the 
opinions expressed or conclusions drawn by the author. 
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Fic. 1. Case 1. (4) Chest roentgenogram taken 
prior to admission demonstrates an infiltration 
in the right upper lobe, a left pleural effusion and 
a high diaphragm, probably due to ascites. (2) 
Chest roentgenogram taken after paracentesis 
demonstrates an infiltration in the right upper 
lobe, unchanged; a decrease in left pleural effu- 
sion, an infiltration in left lower lung field; air 
under the right diaphragm, above which there is 
a 5.0 cm. band of density, possibly an infrapul- 
monary pleural effusion. (C) Roentgen kymo- 
gram of the diaphragm reveals good motion of 
the upper border of the fluid collection simulating 
the motion of the diaphragm. (D) The right lat- 

eral decubitus film demonstrates the shift of the pleural fluid to the axillary border of the chest. (£) 

Roentgenogram of the chest, after a right thoracentesis removed 650 cc. of fluid, demonstrates the lower 

position of the right diaphragm and its thickness of approximately 0.5 cm. outlined by the air remaining 

beneath the diaphram in the peritoneal cavity. 
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the previous paracentesis. Above the gas, there 
is a 5.0 cm. dense band that has the contour of 
the diaphragm on its upper and lower margins. 
This is probably an infrapulmonary pleural ef- 
fusion and further roentgen studies are ad- 
vised.” A roentgen kymogram (Fig. 1C) of the 
diaphragm revealed good motion of the upper 
border of the fluid collection simulating that of 
a diaphragm. A right lateral recumbent film 
(Fig. 1D) demonstrated a shift of the fluid to 
the axillary border of the chest and the dia- 
phragm was noted in its lower, more normal, 
position. 

A right thoracentesis was done and 650 cc. of 
fluid obtained. Re-examination of the chest 
(Fig. 1E) revealed a minimal amount of air 
under the right diaphragm which was now a 
0.5 cm. band of density (as compared to the 
previous 5.0 cm. band), and it was noted to be 
normal in position. 


Comment. On the chest roentgenogram 
taken as an out-patient, an elevated right 
diaphragm could be logically explained by 
the increased intra-abdominal pressure 
secondary to ascites. Had a chest film not 
been taken after abdominal paracentesis, 
the infrapulmonary collection would have 
gone unnoticed. 


This case demonstrates the value of 


pneumoperitoneum in outlining the under- 
surface of the diaphragm. With air above 
and below the diaphragm, its shadow is 
sharply defined, and any increase in its 
thickness or depth is readily noted. Fur- 
ther studies can then be done to determine 
the cause of this increase in thickness, 
which in this case was proved to be free 
infrapulmonary fluid by the decubitus film. 
Further confirmation was obtained by the 
removal of 650 cc. of fluid and the post- 
thoracentesis roentgen study demonstrat- 
ing the normal diaphragmatic shadow. 
Case 11. C. H., a colored female, aged thirty- 
six, was readmitted to the hospital for removal 
of ascitic and pleural fluid. The latter was noted 
on the out-patient roentgenogram (Fig. 2/4). 
She had been discharged three months previ- 
ously after laparotomy for inoperable carci- 
noma, primary site undetermined. Following 
discharge from the hospital, she had received 
radiation to the pelvis. 
The right pleural cavity was tapped and 
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1,500 cc. of fluid obtained. An abdominal para- 
centesis was performed, 2,600 cc. of fluid re- 
moved, and partially replaced by air. A roent- 
genogram of the chest (Fig. 2B) revealed a de- 
crease in the right pleural effusion, and the 
thickness of the left diaphragm appeared 
greater than normal. The left pleural cavity 
was then needled and Io cc. of fluid was ob- 
tained. Another roentgenogram showed no ap- 
preciable difference in the thickness of the left 
diaphragm. 

The patient was roentgenographed (Fig. 2C) 
one month later. The left diaphragm appeared 
elevated. A Seidlitz powder was given and on 
the roentgenogram (Fig. 2D) the distended 
stomach bubble outlined the undersurface of 
the diaphragm. A 7.0 cm. wide dense band 
separated the lung from the stomach bubble. A 
left lateral recumbent film (Fig. 2~) visualized 
fluid along the rib margin. Following a left 
thoracentesis yielding 7oo cc. of fluid, the 
diaphragm appeared normal in thickness and 
position, 


Comment. This case demonstrates the 
value of increasing the size of the stomach 
bubble so that the undersurface of the 
diaphragm can be visualized. 


Case 111. S. S., a female, aged fifty-three, was 
admitted with fever and pain in the right chest 
of one week’s duration, made worse by deep in- 
spiration and cough. There was a history of 
asthmatic attacks daily for the last nine 
months. 

The chest roentgenogram revealed a pleural 
effusion on the right. This was tapped twice 
and, after the second tap, tumor cells were re- 
ported in the Papanicolaou and cell block 
studies. 

A later chest roentgenogram showed the right 
lung field to be clear, except for slight elevation 
of the left diaphragm. Only on the lateral re- 
cumbent views (Fig. 34) of the chest was fluid 
noted in the left pleural cavity. After pneumo- 
peritoneum (Fig. 3, B and C) the left diaphragm 
was demonstrated to be broader than the right. 
A left thoracentesis obtained 175 cc. of fluid. 


Comment. This case represents the usual 
finding of elevation of the diaphragm with 
no obvious fluid in the erect position. Spe- 
cial views (lateral recumbent, supine, or 
Trendelenburg) are required to make the 
diagnosis. 
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Fic. 2. Case 11. (4) Chest roentgenogram taken as an out-pa- 
tient demonstrates a right pleural effusion. (B) Roentgeno- 
gram of the chest after thoracentesis demonstrates a decrease 
in the right pleural effusion. The left diaphragm shadow ap- 
peared thicker than normal outlined by the air on its under- 
surface (10 cc. of pleural fluid was removed from the left chest 
but a subsequent roentgenogram failed to demonstrate any 
difference in the thickness of the shadow of the left dia- 
phragm). (C) Chest roentgenogram taken one month later 
demonstrates the right pleural effusion and elevation of the 
left diaphragm as compared to the previous out-patient film, 
A. (D) Roentgenogram of the chest demonstrates the right 
pleural effusion, the distended stomach bubble outlining the 
undersurface of the diaphragm, and the 7.0 cm. wide band of 
density between the air-filled lung and air in the stomach, 
probably due to an infrapulmonary pleural effusion. (£) Left 
lateral decubitus film demonstrates the pleural effusion col- 

lected along the rib margin, and the diaphragm in normal position. 
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Case Iv. M. F. P., a white male, aged fifty- 
six, was admitted with carcinoma of the lung 
with metastasis to the right cervical lymph 
nodes proved by biopsy. Three courses of nitro- 
gen mustard and roentgen therapy were given 
with symptomatic relief. The patient died four 
months later. 

Three weeks before death, a chest roentgeno- 
gram (Fig. 44) showed extensive infiltrations 
on both sides radiating laterally and superiorly 
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Kic. 3. Case m1. (4) Left lateral recumbent 
film demonstrates pleural effusion along the 
left costal margin. (B) (C) Examination of 
the chest in the posteroanterior and left lat- 
eral positions after pneumoperitoneum dem- 
onstrates a dense band between the air in 
the peritoneum and the lung, probably due 
to infrapulmonary pleural effusion. 


from the hilar regions. There was a homogene- 
ous density overlying the right lower lung field, 
with a curvilinear upper margin at the fourth 
anterior rib which was assumed to be the dia- 
phragm. A small amount of fluid was suspected 
on the right side but the diaphragmatic eleva- 
tion was believed to be due to phrenic paralysis. 

A roentgenogram of the ribs in the supine po- 
sition (Fig. 4B) failed to reveal any bony 
metastasis. The diaphragm in this view was at a 
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Fic. 4. Case 1v. (4) Roentgenogram of the chest reveals infiltration of both lung fields radiating from the hili, 
and the homogeneous density overlying the right lower lung field with the curvilinear upper margin at the 
level of the fourth anterior rib which was assumed to be the diaphragm. (B) Supine view of the chest reveals 
the collection of pleural fluid at the costal margin and apex of the chest and the diaphragm is in normal 


position. 


lower level and the fluid was seen at the pe- 


riphery of the chest and at the apex. In spite of 


these findings, the diagnosis of infrapulmonary 
effusion was made only after autopsy. 

At postmortem, 1,500 cc, of amber-colored, 
rapidly clotting free fluid was found in the right 
chest. The right diaphragm was at the same 
level as the left diaphragm. 


Case v. W. J. G., a colored male, aged thirty- 
five, was admitted with the diagnosis of ne- 
phrotic syndrome, cause undetermined, and the 
patient was discharged, improved, six weeks 
later. 

The original chest roentgenogram (Fig. 5, 4 
and B) was reported as showing blunting of the 


left costophrenic angle with the left leaf of 


the diaphragm obscured. 

Roentgenoscopically, in the erect position, a 
density was seen occupying the left lower lung 
area. This area of density moved with respira- 
tion and, as outlined from below by the gastric 
bubble, measured approximately 5.0 cm. in 
thickness. In the supine position (Fig. 5C) the 
density became less distinct and the diaphragm 
was noted to be in normal position. These find- 
ings suggested an infrapulmonary pleural ef- 
fusion, 


A left thoracentesis obtained 700 cc. of fluid 
and follow-up roentgenograms (Fig. 5, D and 
E) showed a disappearance of the density previ- 
ously noted. 


Case vi. H. C., a white male, aged twenty- 
two, was readmitted with a swollen face and 
distended abdomen. He had been discharged 
two weeks previously, after prolonged hospital- 
ization for chronic glomerulonephritis, neph- 
rotic stage. 

The discharge and readmission roentgeno- 
grams were similar. There was a veiling of the 
left mid-lung field due to a loculated effusion or 
thickened pleura situated posteriorly. Re-ex- 
amination (Fig. 64) two weeks later showed no 
change except for a slight elevation of the right 
diaphragm. Because of a suspicion of a thick- 
ened diaphragm above the stomach bubble and 
the slight elevation of the right diaphragm, 
lateral recumbent views (Fig. 6B) were taken. 
These showed the thickened pleura in the left 
chest cavity and no fluid. In the right chest 
cavity, however, there was a moderate amount 
of free pleural effusion. 


Comment. The location of the right-sided 
fluid could not be accurately determined 
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Fic. 5. Case v. (4) Roentgenogram of the 
chest reveals blunting of the left costophrenic 
sinus and obscuration of the left leaf of the 
diaphragm. (B) Left lateral roentgenogram 
of the chest demonstrates the 5.0 cm. band 
of density between the air in the stomach 
and air in the lung, probably due to infra- 
pulmonary pleural effusion. (C) Supine view 
of the chest reveals the diaphragm in normal 
position and the density of the pleural 
fluid is not visualized. Examination of the 
chest in the posteroanterior (£) and left 
lateral (D) positions after removal of 700 cc. 
of pleural fluid reveals the diaphragm to be 
of normal thickness as outlined by gas in the 
stomach and the diaphragm in normal posi- 
tion. 
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(4) Roentgen examination of the chest reveals veiling of the left lung field due to loculated 
effusion or thickened pleura, and no pleural effusion is visualized. The right diaphragm 


appears slightly 


elevated. (B) Right lateral recumbent film demonstrates fluid along the right costal margin. 


since pneumoperitoneum and thoracentesis 
could not be performed. The slight eleva- 
tion of the right diaphragm, however, was 
considered suspicious. 

The necessity for the pneumoperitoneum 
is clearly shown in this case where the 
question of the location of the fluid, 7.e., 
posterior costophrenic sulcus or infrapul- 
monary, can only be differentiated by air 
under the diaphragm or inflation of the 
stomach, if the left side is in question. 


DISCUSSION 


According to Rabin:" ““The presence of 


clear limpid fluid in the free pleural cavity 
is evidenced roentgenologically by the 
presence of a dense shadow in the lower 
portion of the chest, which completely 


hides the boundary of the diaphragm. If 


the effusion is small, this shadow is seen to 
be present only in the costophrenic sinus, 
but if it is larger, it occupies the entire 
lower portion of the pulmonary field, is 
most dense at the base, and becomes grad- 
ually fainter in its upper portion. Usually 
the fluid extends higher in the axillary 
region than anywhere else.” These remarks 


are similar to those of Rubin!® and Sante.!9 
The reason why free pleural effusion in 


certain instances collects between the lung 
and the diaphragm instead of in the usual 
distribution has not been determined. 

The diseases in which infrapulmonary 
effusion occurs do not indicate the reason 
for this configuration. Lipschultz*® stated 
that in his experience this atypical dis- 
tribution had been most often seen in heart 
disease. He thought that the repeated de- 
compensations producing fibrosis of the 
lung altered pulmonary retractility and 
might be the cause of infrapulmonary ef- 
fusion, but this explanation is not valid 
for other cases unless the disease process 
which causes the effusion also affects the 
lungs. This report deals with: 5 cases of 
carcinoma, 3 cases of heart disease, 2 cases 
each of nephrosis, cirrhosis and 1 case each 
of leukemia, nephritis, postpneumonic ef- 
fusion, postoperative effusion, and pleural 
effusion secondary to stab wound of the 
left subphrenic region. No evidence can be 
derived from these to substantiate Lip- 
schultz’ explanation. 

The concept, that as pleural effusion oc- 
curs it gravitates to the posterior and lat- 
eral costophrenic sinuses, is generally ac- 
cepted. On the basis of the present and 
previously reported cases of infrapulmo- 
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nary effusion, and on consideration of the 
works of Kaunitz®? and of Rigler," the 
author believes that the concept is incom- 
plete. The former demonstrated by the in- 
jection of gomenol and lipiodol, substances 
lighter than pleural fluid, that a film of 
fluid exists in the pleural cavity above the 
level of the fluid visualized on the roent- 
genogram. This demonstrated to what 
height capillary pressure could draw fluid 
since it was believed that the nonvisualized 
film was the result of capillary force. Rigler, 
in studying the shift of pleural fluid by 
placing the patient in the recumbent posi- 
tion, makes the following statement: 
“There is one further effect resulting from 
this change of position which may be of 
considerable value in differentiating pleural 
fluid from thickening. In a number of 
cases, x-rays made with the patient in the 
recumbent positions have shown clearly 
the shadows of fluid in the interlobar fis- 
sures, although in the upright position no 
sign of the fissures can be made out. It ap- 
pears to be due to a shifting of a small 
amount of fluid into the neighborhood of 
the interlobar fissure, into which it is 
drawn. This is chiefly due, no doubt, to 
the high degree of capillary pressure exerted 
by the small space which is there present.” 
He goes on to give an explanation for the 
formation of encapsulated interlobar ef- 
fusions on the basis of capillarity drawing 
fluid into the interlobar space which is 
then sealed off from the remainder of the 
pleural cavity. 

The pleural space between the lung and 
the diaphragm is normally a_ potential 
space. When fluid gravitates to the costo- 
phrenic sinuses, capillary action could 
draw fluid between the lung and the dia- 
phragm. The following sequence of events 
is suggested. When a small amount of 
fluid is formed, it gravitates to the poste- 
rior and lateral costophrenic sulci. The 
capillary attraction of the visceral and 
parietal diaphragmatic pleura then draws 
the fluid into this space. The majority of 
effusions thus are infrapulmonary in their 
beginnings. As more fluid accumulates, the 
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minority maintain the configuration of 
infrapulmonary fluid, but the majority 
spill over, as it were, and assume the out- 
lines of pleural effusion most commonly 
seen and described as typical. 

The proof for this theory of formation of 
infrapulmonary fluid and the factors re- 
sponsible could not be obtained from these 
cases. Case 1, in the early stages when 10 
cc. was removed and no difference in the 
thickness of the diaphragm shadow was 
noted, might have been of value if the effort 
was persisted in and more fluid had been 
withdrawn. Likewise, Case vi and the 11 
cases, details of which have been omitted 
to avoid repetition, might have strength- 
ened the theory offered had the patients 
been well enough to withstand thoracente- 
sis. More cases, studied to completion, may 
produce the proof for the theory presented. 

At the time this paper was in the final 
stages of preparation, Hessén’s* mono- 
graph on the “Roentgen Examination of 
Pleural Fluid” came to hand. The author 
reviewed the literature exhaustively, and 
included five European papers containing 
16 additional cases that were not available 
to me. 

His clinical report was based on g cases 
without parenchymal changes, or signifi- 
cant pleural adhesions. The composition of 
the pleural fluid varied widely and Hessén 
felt that this variation indicated its lack 
of importance in determining the localiza- 
tion of free pleural fluid. 

By a series of experiments consisting of 
injecting fluid into the pleural cavity of 
corpses and rabbits, it was found that 
where insignificant adhesions of the pleural 
cavity were present, infrapulmonary pleu- 
ral effusion resulted, whereas, in the pres- 
ence of pleural adhesions either in the 
corpse studies or in the experimentally 
induced adhesions in the rabbits, fluid 
collected typically. Hessén concluded that 
“Tf the unobstructed pleural space con- 
tains an effusion, the fluid will tend to 
obey the law of gravity. The lung on the 
whole retains its shape and floats on the 
fluid. If the patient is examined only in 
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frontal projection and upright position, 
the image will give the impression that the 
fluid is situated between the lung and the 
diaphragm. Thus, that which in the litera- 
ture is called a ‘paradoxical’ or ‘atypical 
infrapulmonary’ localization of pleural 
fluid is simply its mode and distribution in 
free pleura, and the so-called ‘typical 
pleural effusion’ in the literature is caused 
by adhesions between the pleural mem- 
branes.’”’ Hence, Hessén’s clinical and exper- 
imental work tends to confirm the author’s 
theory that most pleural effusions are 
infrapulmonary in their beginnings but he 
goes further in his conclusion in stating 
that pleural adhesions are the determining 
factor in the localization of pleural effusion. 
The cases herein reported were not con- 
sidered from this point of view. However, 
in Case tv, the only one in this collection 
examined at postmortem, no pleural ad- 
hesions were found. 

Whenever the suspicion of fluid is 
aroused by a raised diaphragm or clinical 
course of the patient indicates the presence 
of fluid, the following should be done: (1) 
recumbent films to determine the presence 
of minimal pleural effusions; (2) pneumo- 
peritoneum or distention of the stomach to 
outline the under surface of the diaphragms; 
(3) careful thoracentesis, and (4) re-exam- 
ination roentgenographically to determine 
the decrease in thickness of the diaphragm 
and fluid shadow. Consideration of the 
possibility of infrapulmonary pleural ef- 
fusion will result in more frequent diagnosis 
of the condition. Rothstein and Landis!® 
aptly stated, “In the diagnosis of infra- 
pulmonary effusions undoubtedly the most 
important feature is a high index of sus- 
picion.” 


SUMMARY 


1. Seventeen cases of infrapulmonary 
pleural effusion simulating an elevated 
diaphragm are reported. 

2. A theory is offered for the develop- 
ment of pleural effusion to account for the 
roentgenographic picture seen in infra- 
pulmonary pleural effusion and in effusions 
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with the usual configuration. 

3. Methods for confirming the diagnosis 
of infrapulmonary pleural effusion are pre- 
sented. 


Grant Hospital 
Columbus, Ohio 


The author is indebted to Mr. J. Billups, Medical 
Illustration Department, McGuire Veterans Hos- 
pital, for the excellent photographic prints. 


ADDENDUM 


Since this paper was submitted for publica- 
tion, a minimum of 20 additional cases of infra- 
pulmonary pleural effusion have been diag- 
nosed. 
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RELIABILITY OF BRAIN TUMOR LOCALIZATION 


APRIL, 1954 


BY ROENTGEN METHODS* 
By FRED JENNER HODGES, M.D., JOHN F. HOLT, M.D., ROBERT C. BASSETT, M.D., 
and LLOYD J. LEMMEN, M.D. 


From the Departments of Roentgenology and Surgery, University of Michigan 
ANN ARBOR, MICHIGAN 


ITH the advent of pneumography, in- 

troduced by Dandy* in 1918, great 
forward strides have been made in the lo- 
calization of intracranial tumors by various 
highly technical procedures. Pneumatiza- 
tion accomplished by means of direct ven- 
tricular puncture was shortly followed by 
the replacement of fluid with gas by way of 
the spinal canal, the procedure being 
known as pneumoencephalography.* In 
1927 Egas Moniz® of Lisbon injected cere- 
bral vessels by way of the carotid with 
strontium bromide to render them opaque 
to roentgen rays, and by 1940 the pro- 
cedure of cerebral angiography was begin- 
ning to be used in clinical practice in this 
country. In 1929 electrical currents gen- 
erated in brain substance detected and re- 
corded by way of skin surface electrodes 
were employed by Berger? to produce the 
electroencephalograms in man. Results of 
the employment of this procedure were ap- 
pearing with fair frequency in American 
literature by 1941. The employment of 
radioactive diiodofluorescein in the diag- 
nosis and localization of brain tumors was 
described by Moore® in early 1948. Today 
this procedure is being used in several 
clinical centers. 

Together with roentgen examination of 
the unprepared skull, these relatively new 
diagnostic methods have enormously in- 
creased the ability of physicians to deter- 
mine the location of brain tumors within 
the intact skull as compared with localiza- 
tion achieved on the basis of observed 
neurological signs. In early communica- 
tions®’ the effectiveness of roentgenolog- 
ical methods of brain tumor localization as 
employed at the University Hospital (Ann 
Arbor) was analyzed and reported for the 
first three years and the remaining seven 


vears of the decade July 1, 1931 to June 30, 
1941. The total number of authenticated 
brain tumors included in those reports was 
565. In the succeeding decade, July 1, 1941 
to June 30, 1951, 755 additional authenti- 
cated brain tumors were subjected to some 
form of preoperative roentgenological 
examination. An analysis of the efficacy of 
those procedures in this new patient group 
is herewith presented. 


SELECTION OF MATERIAL 


Selection of clinical material for the pres- 
ent analysis consisted of including all ex- 
amples of brain tumors which conformed to 
the following criteria: 


1. Established diagnosis of brain tumor re- 

corded during the ten year period July 1, 

1941—June 30, 1951. 

Known tumor site as determined by 

craniotomy or autopsy. 

Established identity of tumor on the basis 

of histopathologic examination. 

4. Recorded results of some form of roentgen 
examination of the skull or brain. 


we 


Among 1,029 brain tumor patients orig- 
inally contacted during the established time 
interval, 755 conformed to the above stip- 
ulations. Whenever any of the four criteria 
could not be met, that patient was ex- 
cluded. With the aid of mechanical sorting 
equipment all records were critically re- 
viewed to determine the histopathological 
identity of the tumor, its proved location— 
whether by operation or autopsy, localiza- 
tion data on the basis of neurological ex- 
amination, electroencephalography, rou- 
tine roentgen examination of the skull, air 
encephalography, cerebral angiography 
and ventriculography. In addition, the 
registration number, sex and age were re- 
corded for each patient. The raw data, too 


* Presented before the Fifty-third Annuai Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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extensive for publication in the JourNAL, 
will appear as an appendix in reprints for 
the benefit of any who wish to make further 
use of the source material. 

The tumors in this group, arranged ac- 
cording to Bailey’s classification of brain 
tumors,! are listed for purposes of reference 
in Table 1 separately and in combination 
with previously reported material for the 
immediately preceding decade. 


ACCURACY OF INDIVIDUAL METHODS 
OF EXAMINATION 


Krom the tabulated information derived 
from original patient records, it was readily 
possible to determine with what accuracy 
tumor localization had been achieved by 
each of the specialized examination meth- 
ods in comparison with the actually de- 
termined site of the tumor. In scoring ac- 
curacy, it was necessary to employ discre- 
tion in judging whether, for example, ‘“‘tem- 
poroparietal”’ reported on the basis of some 
particular examination could be called 
correct when at operation the tumor site 
was described as “temporal.” In arriving 
at decisions of this sort it was held that 
statements regarding localization which 
were sufficiently specific to lead the surgeon 
to make an opening in the skull through 
which the tumor could be encountered 
must be considered accurate for all practi- 
cal purposes. Many situations in which rou- 
tine skull examination was able to show the 
presence of a lesion in one or the other cere- 
bral hemisphere without more specific 
localization were scored as errors. 

Not all of the special procedures were 
used in every case. The frequency with 
which various roentgenological methods 
were employed, together with the percent- 
age of accuracy scored by each, is shown in 
Table 1. The previously reported figures 
for the preceding decade are included al- 
though cerebral angiography was not em- 
ployed in the earlier series. The progressive 
decrease in the accuracy of routine skull 
localization is explained by the more rigid 
scoring methods employed in the final ten 
years. It will be noted that encephalog- 


TABLE I 


1,320 BRAIN TUMORS CLASSIFIED ACCORDING 


TO BAILEY! 


Encephalic Tumors 
Gliomas 
Glioma unclassified 


Glioblastoma multi- 


forme 
Spongioblastoma 

polare 
Ependymoma 
Neuroepithelioma 
Astroblastoma 
Astrocytoma 
Oligodendroglioma 


Glioneuromas 
Medulloblastoma 
Ganglioneuroma 


Tumors of Covering Cells 

(Nervous System) 

Meningeal tumors 
Meningothelioma 
Fibroblastoma 
Osteoma 
Lipoma 
Melanoblastoma 
Sarcoma 


Sheath tumors 
Neurinoma 


Hypophyseal Tumors 
Adenomas 
Undifferentiated 
Basophile 
Eosinophile 
Chromophobe 


Craniopharyngiomas 

Dysembryomas 
Teratoid cyst 
Pearly tumor 
Chordoma 
Pinealoma 
Papilloma 


Vascular Tumors 
Hemangioblastoma 
(Lindau’s type) 
Angioma racemosum 
Capillary telangiecta- 
sis 


Ist 


Decade 


oo 


2nd 
Decade 


Total 
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Three Years 
190 Tumors 


Times 


Accuracy 
used 
Routine skull roentgenogram 167 30% 
Air encephalogram 21 76% 
Cerebral angiogram 
Ventriculogram 70 91% 
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Ten Years 
565 Tumors 


Twenty Years 
1,368 Tumors 


Times Times 


Accuracy Accuracy 

used : used ‘ 
a 0 o7 
29 24% 1,307 22.5% 
48 696 (a) 86 65 
178 72% 
282 929 732 88 & 


raphy and ventriculography have changed 
but little in percentage accuracy over the 
entire period of time. Cerebral angiography 
in comparison with the aerographic meth- 
ods is obviously a reliable procedure. 


DETERMINATION OF THE ACTUAL UTILITY 
OF VARIOUS DIAGNOSTIC DEVICES 

Throughout the entire twenty year period 

it is observed that detailed neurological 

examination has scored well in its own right 


as a means of determining the location of 
intracranial tumors. On the basis of the 
current ten year analysis it was accurate in 
60.5 per cent of all cases. Since this method 
of examination presents no hazard to the 
patient, its usefulness should, of course, be 
exploited to the fullest. 

An analysis of the actual utility of var- 
ious roentgen diagnostic methods among 
the 190 patients considered in the first of 
the previous reports’ (Chart 1) demon- 


BRAIN TUMOR, LOCALIZATION 
VARIOUS DIAGNOSTIC METHODS 


A STUDY OF 190 PROVED CASES 


INDIVIDUAL ACTUAL 
ACCURACY UTILITY 
| 100% ) 190 CASES OF BRAIN TUMOR. 
51.6% (48.4%) 51.6% (48.4%) 
NEUROLOGICAL LOCALIZATION SO 
190 CASES 
30% (70%) 126% (308%) 
j ROUTINE X-RAY 
167 CASES 
16% (30%) 
ENCEPHALOGRAPHY 
2 CASES 
914% 29% 
VENTRICULOGRAPHY 
52% 
vocauzation INDETERMINATE ERRONEOUS LOCALIZATION wor pone 
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BRAIN TUMOR LOCALIZATION 
VARIOUS DIAGNOSTIC METHODS 


A STUOY OF 803 PROVED CASES 


INDIVIOUAL ACCURACY 


ACTUAL UTILITY 


100% | 792 BRAIN TUMORS | 
if 61% 

NEUROLOGICAL EXAMINATION 
[48% ELECTROENCEPHALOGRAM [ af] 
21.8% 
[ 2.8%] ROUTINE SKULL 
PNEUMOENCEPHAL OGRA 0.8% | J 
4 | CEREBRAL ANGIOGRAM 4% 
| 86.4% 

L_] VENTRICULOGRAM é 20% 

UNLOCALIZED 2% 
Cuart II 


strates how routine skull examination was 
employed to further increase the accuracy 
of localization among patients who failed to 
present localizing neurological signs. The 
residue of unlocalized tumors was still 
further narrowed by the employment of 
encephalography within this group. The re- 
sults of ventriculography, among patients 
whose tumors had not been localized by 
other means, reduced the residue to 5.2 per 
cent. It will be noted that high individual 
accuracy, as determined on the basis of all 
material so examined, dwindles in terms of 
percentage when that method is evaluated 
only after simpler, less traumatizing pro- 
cedures have been tried without success or 
have provided erroneous impressions. 
The current material, when treated in 
this same fashion, produces a similar pat- 
tern and records an almost identical over- 
all end accomplishment (Chart 11). This 
time, in addition to neurological examina- 


tion, the technical procedures of electro- 
encephalography, routine skull examina- 
tion, pneumoencephalography, cerebral an- 
giography and ventriculography, arranged 
in this order of increasing disturbance and 
hazard to the patient, have been scored and 
recorded. During the ten years under con- 
sideration the effectiveness of neurological 
methods of examination has been measur- 
ably greater than in the preceding decade. 
This is not a difficult finding to explain. Al- 
though the sizable group of clinicians in 
various fields has changed materially over 
the years, continuous and concerted diag- 
nostic effort toward more and more accu- 
rate preoperative localization has left its 
mark. Accumulated experience sharpened 
by successes with all of the methods has 
become apparent. 

Electroencephalography, employed in 
something over one-fourth of the cases in 
the present series, has been helpful but not 
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in a phenomenal way and the same is true 
for routine skull examination where actual 
utility has suffered from stringent scoring 
rules. In terms of actual utility pneumo- 
encephalography appears to have contrib- 
uted little, although it is to be remem- 
bered that its employment was greatly re- 
stricted. Cerebral angiography appears on 
the basis of this analysis to have contrib- 
uted only moderately to over-all ac- 
curacy of tumor localization and yet, as in 
the case of pneumoencephalography, in 
certain types of intracranial tumor its use- 
fulness was spectacularly great. As on the 
earlier occasion, ventriculography, when 
credited with success only when some or 
all of the other methods failed, provided in- 
formation leading to the actual site of the 
lesion in all but a very small residue of pa- 
tients. This residue is to a considerable ex- 
tent irreducible because it contains several 
instances where localization was deter- 
mined only at the time of autopsy. 


DISCUSSION 


The addition of electroencephalography 
and cerebral angiography to somewhat old- 
er methods of brain tumor localization 
which have performed so well in the past 
has not materially altered the already high- 
ly efficient preoperative localization of in- 
tracranial neoplasms. This must not be 
construed to mean that the relatively re- 
cently introduced methods are devoid of 
virtue for that certainly is untrue. Put to 
the rigid test of utilitarian worth, electro- 
encephalography, which presents no added 
hazard to the patient, measurably extends 
the efficacy of standard neurologic pro- 
cedures. 

Routine examination of the skull, so 
easily and innocuously employed, will fail 
more often than not to give any sign what- 
ever to indicate the presence of intracranial 
tumor. Only once in five times, when tumor 
is known to be present, can the actual loca- 
tion of the lesion be determined by this 
method. However, in the case of oligoden- 
droglioma, by virtue of visible calcification 


Hodges, Holt, Bassett and Lemmen 


APRIL, 1954 


within the tumor in many instances, skull 
filming accurately localized this type of 
tumor 14 times in 30 tries, while in chromo- 
phobe adenoma of the pituitary it was ac- 
curate 31 times in 43 examinations, and in 
craniopharyngioma 14 times in 17. 

Pneumoencephalography, which is sub- 
ject to stringent restrictions in many ex- 
amples of brain tumor, can be used very 
effectively in the case of tumors involving 
the brain surface, especially at the base, 
where other methods are apt to falter. De- 
spite controversial restrictions in its appli- 
cation to large groups of tumors of all 
types and localities, the importance of this 
tool is not to be overlooked. 

Cerebral angiography is another proce- 
dure which has specific fields of usefulness. 
Arterial visualization resulting from opaque 
injection of the carotid system cannot be 
expected to provide much in the way of 
helpful information in the case of tumors 
located in the posterior fossa, or for that 
matter in the basal ganglia. In the case of 
meningothelioma, on the other hand, our 
data prove that this method of approach 
provided accurate localizing information 
37 times in 40 trials, and in glioblastoma 
multiforme 56 times in 79 trials. 

Ventriculography, the best of the spe- 
cialized methods both in point of individual 
accuracy and actual utility, is widely use- 
ful, scoring heavily in the very posterior 
fossa tumors in which cerebral angiography 
is of little value. Used in 45 of 52 medullo- 
blastomas, ventriculography correctly local- 
ized 43 tumors. 

With the best interests of the tumor pa- 
tient in mind, it is obvious that there must 
be great overlapping of the various special- 
ized methods of intracranial examination. 
The approach to the over-all diagnostic 
procedure should be well considered and 
should not be carried beyond the reason- 
able limits of practicality. 


CONCLUSIONS 


1. Among the various methods for de- 
termining the actual location of intra- 


{ 

i 

i 


VoL. 71, No. 4 


cranial tumors before craniotomy, detailed 
neurologic examination is the most highly 
utilitarian. 

2. Subjected to practical testing in direct 
comparison with other specialized methods 
of tumor localization, electroencephalog- 
raphy proves itself to be valuable and de- 
serves particular consideration because of 
the fact that it is nontraumatizing to the 
patient. 

3. Roentgenological skull survey with- 
out previous preparation is capable in its 
own right of localizing with dramatic ac- 
curacy the location and sometimes the 
character and size of certain intracranial 
tumors. Because of the simplicity of this 
procedure and the convincing evidence 
which it sometimes produces, this method 
deserves wide application. 

4. Pneumoencephalography should be 
employed in preference to other methods 
when there is reason to expect that this pro- 
cedure is apt to be more successful than 
others. Under these circumstances it may 
be expected by the radiologist that he can 
compete in terms of localizing accuracy 
with carefully conducted neurological’ ex- 
amination. 

5. Cerebral angiography is a most illu- 
minating procedure in many examples of 
brain tumor. If there is reason to suspect 
that the tumor lies in the posterior fossa it 
should not be used. It is considered to be 
less traumatizing to the patient than ven- 
triculography and, therefore, when proper 
facilities for its employment are available 
it deserves to be widely used. 

6. Ventriculography, which often must 
be followed promptly by craniotomy be- 
cause of the sometimes dramatic effects of 
altered hydrodynamics within the cranial 
vault, should yield accurate localizing signs 
nine times out of ten when applied to a pa- 
tient group containing tumors of all sorts 
within the skull. This degree of accuracy, of 
course, depends upon the ability and ex- 
perience of the investigators, but a trau- 
matizing and measurably hazardous pro- 
cedure of this sort can scarcely be justified 


Brain Tumor Localization by Roentgen Methods 629 


unless the examiner can score this heavily. 

7. The entire matter of brain tumor lo- 
calization has reached a high level of per- 
formance in the matter of accuracy of lo- 
calization of tumor site. This degree of ac- 
curacy can be expected, however, only 
when the best efforts of a divergent group 
of clinical performers, including the radiol- 
ogist, are brought to bear in concerted 
fashion on the individual problem in hand. 


Fred J. Hodges, M.D. 
University Hospital 
Ann Arbor, Michigan 
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DISCUSSION 

Dr. Harotp O. Peterson, St. Paul, Minn. 
There are two points in a study of this type that 
occur to me as being important. In the first 
place, Dr. Hodges and Dr. Holt must have 
learned a great deal personally about brain 
tumors while reviewing all of these cases, and 
consequently the University of Michigan must 
be a good place to go if one has a brain tumor. 

Secondly, it is important from time to time 
that someone analyze our results, to find out 
just how well we are doing with various diag- 
nostic procedures. There are some difficulties, 
however, which occur to me in a study of this 
type, and I wonder how Dr. Hodges solved the 
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problems which I have had in our institution. 

First, it must be very difficult to clearly and 
concisely catalog every case that you examine, 
from the standpoint of the accuracy of either 
the clinical diagnosis or the roentgen diagnosis, 
in order to put it definitely in a positive or 
negative group. It seems to me there ought to 
be an indeterminate group. I have a number of 
cases that are indeterminate in my work, and 
the clinicians have such cases, When I 
look over the clinical charts they do not always 
have one final diagnosis but rather many pos- 
sibilities. 

In the next place, the rigid requirements 
which Dr. Hodges used in selecting these cases 
of necessity eliminate a large group of patients 
who have been examined but not proved. There 
may be many errors, clinically as well as roent- 
genologically in this group. They may go else- 
where and the tumor be discovered, or die from 
their disease, or recover from an incorrectly 
diagnosed lesion, and as far as the local sta- 
tistics are concerned, they are not included. It 
means that part of our error is lost sight of in 
these statistics. 

It would be interesting to study a complete 
group of patients—every patient, who came 
into the department finding out what ulti- 
mately happened to every one of those cases, 
and then you would have a true figure as to the 
percentage of error in diagnosis. 

Therefore, I would say we should not relax 
with the impression that we are now able to 
recognize 97 per cent of brain tumors by using 
all of these methods. Actually, this 97 per cent 
means that, of the patients who have proved 
tumors either by operation or autopsy, 97 per 
cent were localized, but the patients who were 
not so proved, histopathologically, although 
they have been completely studied and com- 
pletely examined may still have a tumor and 
we do not know how many we are missing. 

In the accuracy of the plain film diagnosis 
that Dr. Hodges showed, I noted it has dropped 
from 50 to 20 per cent in the last ten year 
period. I would like to suggest a possible ex- 
planation for that drop, which we have ex- 
perienced in our institution also. I believe that 
patients are being studied earlier in the course 
of their disease than they were formerly. They 
are coming in for diagnosis before they have 
developed the classical roentgen changes and 
so we are unable to make a diagnosis. 

In spite of the use of angiography, electro- 
encephalography, radioactive materials and 
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sharper clinical analysts, I am surprised to see 
that 449 of the last 755 cases (which is 60 per 
cent) still had ventriculograms. This brings up 
the point that if the neurological examination 
is 60 per cent accurate there should be only 302 
cases left for ventriculography, which is only 
40 per cent of the total cases. 

But 449 were still examined by ventriculog- 
raphy, which means that a good many of the 
neurologic diagnoses, even though later proved 
correct, were not good enough at the time they 
were made to actually warrant a craniotomy. 
The clinician usually says he knows the diag- 
nosis and that all he needs the x-ray for is con- 
firmation. However, these figures would sug- 
gest that when it comes to opening the skull, 
the neurosurgeon greatly appreciates a pre- 
operative roentgen localization. 

For this reason I object to the chart which 
gives the actual utility of clinical diagnosis as 
60 per cent, and the total utility of the roentgen 
ray as only 30 per cent including all of its ap- 
plications. I think it is actually much higher 
from a practical standpoint, especially in the 
estimation of neurosurgeons. 

I should like to close with three questions: 
I wonder if Dr. Hodges uses angiography for 
histologic diagnosis to the extent that patients 
who are diagnosed angiographically as having 
a glioblastoma are not operated upon as is ad- 
vocated in some of the Scandinavian countries. 

Second, do you intentionally use encephalog- 
raphy on brain tumor suspects, or were the 38 
cases, on whom encephalograms were em- 
ployed, done somewhat accidentally, expecting 
some other diagnosis? 

Third, there were 75 pituitary tumors which 
were not shown in the presentation today. Of 
these 75 pituitary tumors there were no 
eosinophilic adenomas. Does this mean that all 
the eosinophilic adenomas are treated and 
cured by roentgen ray so that there was no 
histologic material available? 

I have enjoyed reading this paper and greatly 
appreciate the work entailed in obtaining these 
statistics covering such a long time interval. 
We are indebted to Dr. Hodges and Dr. Holt 
for establishing a new set of standards for the 
accuracy of roentgen diagnosis of brain tu- 
mors. 


Dr. Honces (closing). I am very apprecia- 
tive of Dr. Peterson’s remarks, which are very 
pertinent and to the point. 

He asked how one acquired definitive in- 
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formation about clinical material over such a 
long period of time. I simply point out the fact 
that in our institution, using IBM punch card 
equipment, we have been recording all diag- 
noses since 1934, and since 1936 all cancer mate- 
rial has been specifically handled in this 
fashion. In our record room if a hospital record 


is selected at random and one fails to find a 
brilliant canary yellow set of sheets at the top 
it is known at once that one is not dealing with 
a case of neoplasm within the agreed reportable 
group. 

To be sure there are some human errors and 
every once in a while one comes to light; but, 
by and large, the clerks in the record room will 
not record nor accept for deposit a hospital 
record on which any diagnosis on the top sheet 
is one of the reportable neoplasms, unless the 
neoplasm data sheets have been filled in. There- 
fore, withdrawal of record material which con- 
cerns brain tumors is simply and quickly ac- 
complished. 

Furthermore, double checking is possible. In 
the case of all patients examined in the roent- 
gen department diagnostic statements are re- 
corded daily on roentgen department punch 
cards. By sorting all examples of encephalo- 
graphic, ventriculographic or angiographic 
skull examinations the same patient material 
comes to light as well as the roentgen diagnosis. 

Using these methods, we found that 1,026 
brain tumors had been encountered in the last 
ten years, 755 of which conformed to the 
criteria established for inclusion. The remaining 
patients either were never proved histologically 
or were never subjected to roentgen examina- 
tion of the skull. The material here reported 
has been certified to the best of our ability. 

Dr. Peterson is entitled to assume that we 
may have made gross errors in localization 
among the 271 patients deleted from the group 
here reported. While I doubt that the factor of 
error was 100 per cent, the only fair way to 
deal with nonverified material is to delete it. 

The advantages of roentgen examination, 
particularly ventriculogr aphy, over neurologi- 
cal examination is a point well taken by Dr. 
Peterson. I think that all of us in this room are 
well aware of those advantages. Time and again 


one is asked to do highly specialized and per- 
haps dangerous types of intracranial examina- 
tion, sometimes when localization of a tumor 
has already 


been clearly established. Under 
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such circumstances one might well ask, “Why 
go any further?” I am sure we have conducted 
many elaborate intracranial examinations for 
which there was no imperative need. 

Dr. Peterson is quite right in saying that the 
neurological examination, although ultimately 
found to be correct, may not have impressed 
the neurosurgeon sufficiently to make him want 
to turn a bone flap, and we have been asked to 
provide more definitive information. Time and 
again we have done just that. 

Dr. Peterson asked three questions: First, 
did we use cerebral angiography for histologic 
diagnosis? We have a place in our regular 
catalog that goes on punch cards for an opinion 
on the part of the radiologist as to the histo- 
pathologic nature of brain tumors which we 
encounter. Our batting average is not high, but 
it is true that certain types of tumors, as seen 
in roentgenographic terms, can sometimes al- 
low one to make a very shrewd guess as to the 
histopathologic type. That is one reason for the 
rather extensive use of cerebral angiography at 
our hospital. 

Second, do we use encephalography on tumor 
suspects broadly and widely, and what limits 
the use of this procedure? The utility figure for 
pneumoencephalography, 0.8 per cent, indi- 
cates its limited use by us. We try to use it 
when tumors on the brain surface or at the 
base of the brain are suspected. 

In the case of the 75 pituitary tumors, Dr. 
Peterson has hit the nail on the head. There 
must be more pituitary tumors than those re- 
ported in a brain tumor group of the size we 
have reviewed. He asked the specific question 
as to whether all eosinophilic tumors in the 
pituitary were treated by roentgen ray, and 
therefore were not subject to autopsy. Both Dr. 
Holt and I were amazed to find that not a 
single eosinophilic pituitary tumor was in- 
cluded in this list. We went back and checked 
on them individually and found that, as a 
matter of fact, they had been treated radiologi- 
cally and were not subjected to craniotomy. 

There were also some basophilic adenomas 
which were not subjected to proof prior to 
autopsy. 


Since the reading of this paper, 48 additional examples of proved 
acoustic tumers have been discovered which had been confus- 
ingly listed in the diagnostic record index. These have been in- 
corporated into Table 1 and Chart m1. 


e 3 
er 
yn 
ly 
g- 
y 
n- j 
g- { 
ll, 
*h 
as 
n 
p- 
er | 
1e 
St 
or 
gf 
d- 
ng 
ch 
Df 
no 
all | 
id t 
no 
ly 
al. 
It 
he | 
u- 
ia- 
in- 


AN UNUSUAL FORM OF FIBROUS DYSPLASIA OF BONE 
REPORT OF THREE CASES* 
By DAVID G. PUGH, M.D. 


APRIL, 1954 


Section of Diagnostic Roentgenology, Mayo Clinic 


IBROUS dysplasia is a disturbance of 

development, the cause of which is un- 
known. It is seldom seen in infancy but de- 
velops during childhood, the lesions some- 
times growing slowly until adult life has 
been reached, at which time growth of 
these lesions is usually arrested. The roent- 
genologic diagnosis of solitary lesions of 
fibrous dysplasia of bone is sometimes diffi- 
cult, and it is not infrequent that the diag- 
nosis can be made with certainty only by 
means of biopsy. When fibrous dysplasia of 
bone is polyostotic in character, the lesions 
have a somewhat characteristic appear- 
ance, and as a rule the roentgenologic diag- 
nosis can be made with ease. 


Fic. 1. Typical fibrous dysplasia with lesions affect- 
ing primarily the marrow and spongiosa of the 
bone, with thinning of the overlying cortex and 
expansion of the affected segments of bone. 
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The characteristic lesions of polyostotic 
fibrous dysplasia have been described 
many times?*:7:5 and will be discussed here 
only for the purpose of comparing these 
with the unusual lesions of fibrous dys- 
plasia that are the subject of this paper. 
Fibrous dysplasia is often limited to one 
side of the body, but when there is extensive 
skeletal involvement the lesions are usually 
bilaterally located, with most of the lesions 
on one side. The lesions are well circum- 
scribed and the unaffected bone appears 
perfectly normal. In the usual cases, the 
involved bone shows replacement of the 
medullary structure by fibrous tissue which 
leads to thinning of the cortex of the over- 
lying bone and in many cases there is 
moderate or extreme expansion of the in- 
volved bone (Fig. 1). As a result of this 
type of involvement, the affected bone 
often appears abnormally radiolucent and 
roentgenologically the affected bone may 
appear cystlike, whereas pathologically 
these are not cystic lesions but are com- 
posed of masses of fibrous tissue. Localized 
areas of osteosclerosis are frequently found 
in these radiolucent lesions and in some 
cases the osteosclerosis is quite conspicu- 
ous. 

The pathologic picture in this type of 
fibrous dysplasia is quite distinctive, the 
spongiosa and marrow of the affected bone 
being replaced by fibrous tissue, among 
which are found spicules of degenerating 
and regenerating bone. Islets of cartilage 
are observed not infrequently. That fibrous 
dysplasia is a defect in endochondral bone 
formation is shown by the fact that bones 
that are involved are often abnormally 
short. 

The purpose of this paper is to present 


* Presented at the Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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the right leg and that there had been difficulty 
in walking for one year. Her birth and early de- 
velopment had been normal, but when she was 
twelve months of age her parents noted that 
the right leg was shorter than the left. At the 
age of eighteen months, when the patient began 
to walk, a limp of the right leg was evident. 
Shortly thereafter, a small lump was noted in 
the midportion of the right thigh. Since birth, 
there had been an area of discoloration on the 
back of the head, and this area had always been 
devoid of hair. 

Physical examination at the time of admis- 
sion revealed the right leg to be 1 6/10 inches 
shorter than the left. Some atrophy of the right 
leg was also present and mild genu valgum was 
apparent. There was a moderate degree of left 
thoracolumbar scoliosis, which was considered 
compensatory in nature. A large area of alo- 
pecia was present in the occipital region of the 
scalp, and the skin of this region was pigmented. 
The results of examination of the thorax were 
negative, except for a loud systolic murmur 


Fic. 2. Case 1. The right femur is abnormally short 
and at the upper and lower ends of the shaft it can 
be seen that the lesions have developed sub- 
periosteally. 


data on 3 cases of fibrous dysplasia, the 
roentgenologic appearance of which is 
quite different from that seen in the usual 
cases of fibrous dysplasia. These 3 cases 
will be discussed in some detail, and patho- 
logic material will be described to support 
the thesis that the skeletal lesions in these 
cases are manifestations of an unusual form 
of fibrous dysplasia of bone. 


REPORT OF CASES 

Case 1.* A white girl, three years of age, was 
first seen at the Mayo Clinic on July 23, 1928, 
the complaint being that there was a lump on 


* Case previously reported by Dockerty, M. B., Ghormley, 
R. K., Kennedy, R. L. J., and Pugh, D. G. Albright’s syndrome Fic. 3. Case 1. In this projection it seems apparent 
(polyostotic fibrous dysplasia with cutaneous pigmentation in that the involvement of the midportion of the 
both sexes and gonadal dysfunction in females). Arch. Int. Med., 


femoral shaft has also developed subperiosteally. 
1945, 75, 357-375. femoral shaft has also developed subperiosteal]; 
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Fic. 4. Case 1. There has been a pathologic fracture 
of the right tibia, with residual deformity. Sub- 
periosteal involvement of the lower part of the 
right tibia and of both ends of the right fibula is 
conspicuous. 


heard over the entire precordial region. This 
was thought to be attributable to a congenital 
cardiac defect that was not of a serious nature. 

Results of laboratory examinations were 
negative. Roentgenograms of the right upper 
and lower extremities showed unique skeletal 
lesions. There was involvement also of the left 
radius and ulna. There appeared to have been 
a pathologic fracture involving the upper third 
of the right tibia (Fig. 2, 3, 4 and 5). 

From 1928 to 1932, the patient was seen 
yearly at the Mayo Clinic. Roentgenologically, 
the osseous lesions appeared to progress some- 
what in extent, although there was little dis- 
ability. In 1932, on the basis of biopsy of the 
osseous lesion of the right tibia a diagnosis of 
“osteitis fibrosa with a few scattered foreign 
body giant cells” was made. In 1934, a patho- 
logic fracture was sustained through the lesions 
involving the lower end of the right tibia and 
fibula. Fixation was accomplished by means of 
homogenous grafts. Roentgenograms at that 
time showed a pronounced involvement of the 
femur, ilium, tibia and fibula on the right, the 
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right clavicle and the right scapula. The left 
radius and ulna were affected, as were the ninth 
and tenth thoracic vertebrae, pelvis, right in- 
nominate bone, the second right rib and the 
eleventh left rib. There was some involvement 
of the.skull, which was asymmetric as a result 
of the right parietal bone being somewhat 
thicker than the left. At this time, it was found 
that the value for serum calcium was 9.7 mg., 
the serum phosphorus 6.0 mg., and the serum 
phosphatase 6.2 Bodansky units per 100 cc. 
The patient was next seen at the Clinic in 
1941. She had sustained a pathologic fracture 
of the right femur in 1937. Several attempts to 
secure proper fixation by means of open reduc- 
tion had been unsuccessful. At this time, it was 
revealed that she had begun menstruating 
shortly after her twelfth birthday. Tissue that 
had been removed from the tibia in 1932 and 
during the procedure of bone grafting in 1934, 
was available for study, and upon review the 
pathologic diagnosis was “‘fibrous dysplasia 
with variable numbers of giant cells.” The 
presence of giant cells can be attributed to the 
fact that pathologic fractures had taken place, 
and therefore these are considered to be foreign 
body giant cells. Some cartilage was present and 


Fic. 5. Case 1. The bones of the right upper ex- 
tremity are involved rather extensively but the left 
arm is also affected. 
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in both specimens fragments of bone were seen, 
as well as islands of osteoid surrounded by ac- 
tive osteoblasts. 

In 1941, it was also noted that there were 
café au lait spots over the body, the pigmented 
areas no longer being limited to the scalp. At 
that time, it was observed that the patient’s 
height measured 3 feet 2 inches at the age of 
three years; 4 feet at the age of six years and 
only 4 feet 5 inches at the age of fifteen years, 
which indicated that an early acceleration of 
growth had been arrested prematurely. The 
skeletal lesions and regions of pigmentation of 
the skin would suggest that this patient had 
Albright’s syndrome, and although menstrua- 
tion was not precocious the premature arrest 
of growth seemed to result from early somatic 
maturation. This is not unusual in cases of 
Albright’s syndrome. 


Case 11. A white boy, nine years of age, was 
first seen at the Clinic on August 8, 1932, the 
complaint being that he had had bone trouble 
which was first found in February, 1932. His 


Fic. 6. Case 11. The lesions in the distal ends of the 
left tibia and fibula are obviously subperiosteally 
located. It appears that there has been a pathologic 

fracture of the upper third of the left tibia which 

has healed without deformity. 
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Fic. 7. Case u. The left femur is abnormally short 
and the lesion in the distal third has developed 
subperiosteally. Near the greater trochanter there 
is a cystic appearing lesion which would probably 
be shown to be a subperiosteal defect if a tan- 
gential, rather than a frontal, projection had been 
taken. 


birth and development had been normal and 
nothing was noted until February, 1932, when 
his mother noticed a little swelling over the 
upper part of the left leg. There was no pain 
on walking but the swelling was very tender 
if bumped or pressed hard. He played and ran 
just as he had before, but seemed to be a little 
bit lame. 

The results of physical examination at the 
Clinic were essentially negative. He was 53 
inches in height and his weight was 67 pounds. 
A small, hard nodular swelling could be felt at 
the junction of the middle and upper third of 
the left tibia. This was tender to deep palpation. 

Roentgenograms revealed lesions of the left 
first metacarpal, the upper and lower portions 
of the left femur, the left tibia, fibula and as- 
tragalus. There appeared to have been a patho- 
logic fracture of the upper third of the left 
tibia (Fig. 6 and 7). 
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Fic. 8. Case 11. In the frontal projection the lesions 
appear to be centrally localized, but in the tan- 
gential view it seems obvious that the lesions de- 
veloped subperiosteally. This roentgenogram was 
taken on January 4, 1945. 


One determination of the serum calcium was 
11.2 mg. per 100 cc. The validity of this deter- 
mination is questioned. The level of the serum 
phosphorus was 3.5 mg. per 100 cc. The serum 
protein was 7.22 mg., and the serum alkaline 
phosphatase was 17.1 and 14.1 units per 100 
cc. by the Bodansky method. 

One year later August 11, 1933, biopsy ma- 
terial was removed from the lower end of the 
left tibia. The surgeon reported that a curet 
was pushed through the cortex, which was thin 
and easily broken off. The pathologic diagnosis 
at that time was foreign body giant cell tumor 
tissue. Review of this tissue has revealed that 
the pathologic process in the tissue was fibrous 
dysplasia with a number of foreign body giant 
cells present. There is no evidence, however, 
that this was a giant cell tumor. 

A letter of inquiry sent out on January 21, 
1936, revealed that the patient had had no fur- 
ther trouble with the skeletal lesions, had had 
no symptoms, nor had there been any patho- 
logic fractures. 


Case 111. A white girl, seven years of age, 
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was admitted to the Clinic on July 12, 1944. 
Her health appeared to have been good until 
seven days before admission, when she fell on 
the sidewalk, fracturing her left femur. At the 
time of the fracture, the pain was not especially 
great, but she could not walk without limping 
and there was considerable pain if she at- 
tempted to raise the leg. Previous to the frac- 
ture, she had never complained of pain in the 
left leg. 

Upon admission to the Clinic, physical ex- 
amination revealed that she had a fracture of 
the lower part of the left femur. An extensive 
birthmark was observed over the left arm and 
the left side of the neck, thorax and abdomen. 

Roentgenologic examination revealed that 
there was a pathologic fracture through a 
region of fibrous dysplasia in the left femur. 
Not only the left femur but also the tibia and 
fibula of that leg were involved (Fig. 8 and 9). 

The results of laboratory examinations were 
essentially negative and the levels of the serum 
calcium, phosphorus and alkaline phosphatase 
were normal, 

After the first admission, the girl was seen 
many times. On February 4, 1945, she fell and 


Fic. 9. Case 11. The lesion in the lower third of 
the left tibia is definitely subperiosteally located. 
This roentgenogram was taken on January 4, 
1945. 
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Fic. 10. Case 111. Roentgenogram taken on July 16, 
1952, shows the lesion of the upper part of the 
tibia to be filling in with bone that looks fairly 
strong. 


again fractured the left femur. On September 
18, 1945, the lesion involved in the left femur 
was curetted and a bone graft was placed at the 
site of fracture. At the time of operation, the 
lesion of the bone showed a fairly firm shell 
around it, and the lesion consisted of a yellow- 
ish brown soft tissue. On the basis of biopsy a 
diagnosis was made at that time of “‘osteitis 
fibrosa, with many giant cells.” The term 
“osteitis fibrosa’”’ is somewhat equivocal, and 
review of this tissue has shown that this was 
fibrous dysplasia, with foreign body giant cells 
being present. 

The girl was seen yearly from 1946 to 1951. 
It became apparent that the left leg, especially 
the left femur, was abnormally short, and by 
July, 1949, the left leg was 4} inches shorter 
than the right, but the bone appeared to be 
fairly firm and strong. 

Roentgenologic examinations in 1952 re- 
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vealed some evidence of healing of the skeletal 
lesions. The rather extensive lesions in the 
lower part of the left femur and upper part 
of the left tibia seemed to have filled in with 
fairly strong bone (Fig. 10 and 11). 

The skeletal lesions and extensive café au 
lait spots are suggestive of Albright’s syndrome 
but menstruation was not precocious, beginning 
normally at the age of fourteen years, and 
therefore the endocrine component of Albright’s 
syndrome is lacking. 


COMMENT 


The roentgenologic appearance of the le- 
sions of the bones in these 3 cases is quite 
different from that seen in the usual cases 
of fibrous dysplasia of bone. This is shown 
most clearly in Case 1, in which the patient 
had Albright’s syndrome (Fig. 2, 3, 4 and 
5). The skeletal lesions in this case all ap- 
pear to have developed as a subperiosteal 
process, the involvement of the bone having 


Fic. 11. Case u1. Roentgenogram taken on July 16, 
1952, shows marked deformity of the lower part of 
the femur, but the bone appears to be quite firm 
and strong. 
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Fic. 12. Case 1. Tissue removed in 1934, showing 
fibrous dysplasia with islets of cartilage and 
foreign body giant cells. In other sections, spicules 
of bone were found in the fibrous tissue. 


developed along the external aspect of the 
bones, with the medullary portions and 
spongiosa affected only secondarily. Al- 
though endochondral bone formation is 
not altered so severely in this case as it 1s in 
many cases of fibrous dysplasia, the right 
femur is shorter than the left, which would 
indicate that there has been disturbance of 
endochondral bone growth. In Case 1, the 
lesions are not so conspicuously subperios- 
teal in location (Fig. 6 and 7). Tangential 
views of all the lesions are not available, 
but the lesions in the lower ends of the left 
tibia and fibula appear definitely to have 
developed subperiosteally, like those seen 
in Case 1. The lesions in the left femur and 
upper part of the left tibia appear to be 
centrally located, but close observation 
shows that these also probably developed 
subperiosteally. The lesion of the upper 
part of the left tibia is distorted, as the re- 
sult of a pathologic fracture. In Case 1, 
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some of the lesions appear to be centrally 
located and have a cystlike appearance, but 
close observation again shows that these 
lesions also probably developed as sub- 
periosteal processes and that the cystlike 
appearance is the result of observing the 
lesions in a frontal view instead of in a 
tangential projection (Fig. 8 and 9). 
Pathologic examination of the tissue ob- 
tained in these 3 cases revealed that in 
each instance the lesion was fibrous dys- 
plasia, without question. In all of these 
cases there was present an_ unusually 
great number of giant cells, but it seems 
most likely that these are foreign body 
giant cells, and there is no pathologic evi- 
dence that these lesions are a variety of 
giant cell tumor. It seems likely that the 
foreign body giant cells that are present in 
these cases are there as a reaction to the 
pathologic fractures that had occurred. 
None of the tissue in these cases showed 


Fic. 13. Case 1. Tissue removed in 1933. The lesion 
consists mostly of fibrous tissue, with very little 
bone or cartilage present. Foreign body giant cells 
are fairly numerous. 
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any pathologic evidence suggesting neuro- 
fibromatosis. In Case 1, there was very ex- 
tensive replacement of the bone by fibrous 
tissue. Cartilage and spicules of degener- 
ated and regenerated bone were also found. 
The pathologic picture is typical of fibrous 
dysplasia (Fig. 12). In Case 11, the patho- 
logic picture consisted mostly of replace- 
ment of the bone by fibrous tissue, without 
much evidence of cartilage or bone forma- 
tion, at least at the site of the biopsy (Fig. 
13). In Case 11, numerous foreign body 
giant cells were especially conspicuous, but 
otherwise the pathologic picture was that 
usually encountered in fibrous dysplasia 
(Fig. 14). 

One cannot help being impressed by the 
close resemblance between these unusual 
skeletal lesions of fibrous dysplasia and 
those that occur in the type of chondrodys- 
plasia known as Ollier’s disease. It seems 
that in the one condition there is a fibrous 
dysplasia of bone and in the other a 


Fic. 14. Case 11. Tissue removed in 1945. There 
are a great number of foreign body giant cells in 
the fibrous tissue. 
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Fic. 15. Ollier’s chondrodysplasia. At the growing 
ends of the diaphyses there are longitudinal bands 
of cartilage that lie subperiosteally, to a great ex- 
tent. At the metaphyses there are masses of carti- 
lage which prevent remodeling and which often 
contain punctate deposits of calcium. 


cartilaginous dysplasia of bone, but in each 
condition the bone is affected in a similar 
place and in somewhat a similar manner. 

Both Ollier’s disease and fibrous dys- 
plasia tend to be predominantly unilateral 
in distribution. Both conditions may cause 
retardation of endochondral bone growth. 
These 3 unusual cases of fibrous dysplasia 
show subperiosteal defects in the bone that 
are quite similar to those seen in Ollier’s 
disease (Fig. 15 and 16). That the metaph- 
yses of the bones are affected less in this 
type of fibrous dysplasia than in Ollier’s 
disease would suggest that the defect in 
these cases of fibrous dysplasia occurs in a 
later stage of development than it does in 
Ollier’s disease. 

The pathologic picture of Ollier’s disease 
consists of foci of hyaline cartilage with 
signs of degeneration or calcification, which 
are seen as longitudinal stripe-shaped, 
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sharply limited clear areas in the diaphysis 
of the bone, especially at the ends of the 
bones. The metaphyseal portions of the 
bones are often made up of masses of car- 
tilage. Langenskidld** has given an excel- 
lent description of the pathogenesis of the 
lesions of Ollier’s disease. He has observed 


Fic. 16. Ollier’s chondrodysplasia. The subperiosteal 
location of some of the cartilaginous masses is evi- 
dent. 


that in Ollier’s disease not only are lesions 
found which appear to be subperiosteal in 
location, but also it is not uncommon to see 
marked disturbance of the metaphysis or 
growing end of the bone. Thus, the primary 
disturbance in Ollier’s disease seems to be 
in the cartilage plate of the epiphyseal line. 
Langenskidld quoted Ranvier as conclud- 
ing that the osteogenic layer of the 
periosteum of the normal growing bone 
probably originates in cells primarily lying 
within the epiphyseal cartilage. Certain 
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undifferentiated cells of the epiphyseal 
cartilage gradually migrate to the periph- 
y, to form eventually the osteogenic layer 
of the periosteum. Langenskidld has shown 
that the cartilaginous lesions of Ollier’s 
disease progress in a similar way, from the 
central portion of the epiphyseal cartilage 
and the metaphysis to the periphery of the 
bone, to lie eventually in a subperiosteal 
location along the diaphysis. It seems that 
a similar and analogous process takes place 
in certain cases of fibrous dysplasia, and 
this explains the peculiar location and ap- 
pearance of the fibrous dysplasia that has 
occurred in these 3 cases under discussion. 
That these lesions of fibrous dysplasia are 
not Ollier’s disease is shown by the biopsies 
which showed no evidence of the pathologic 
appearance of Ollier’s disease. Ollier’s dis- 
ease is not accompanied by cutaneous pig- 
mentation as were all 3 of these cases. Pre- 
cocious somatic development is not a part 
of Ollier’s disease. It is therefore incon- 
ceivable that the first patient, who had Al- 
bright’s syndrome, has had Ollier’s disease. 
It might also be mentioned that whereas 
calcification is seen frequently in the 
cartilaginous lesions of Ollier’s disease, no 
such calcification was seen in these sub- 
periosteal lesions of fibrous dysplasia. 
There are those who might suggest that 
these cases of fibrous dysplasia are actually 
manifestations of neurofibromatosis. There 
is no evidence in these cases to support that 
concept, nor incidentally is there good evi- 
dence to support the broad concept that 
neurofibromatosis and fibrous dysplasia are 
closely related or identical conditions.'4 
None of the pathologic material that was 
examined showed any evidence of neuro- 
fibromatosis. Neurofibromatosis fre- 
quently accompanied by cutaneous pig- 
mentation, but it differs somewhat from 
the café au lait spots of fibrous dysplasia. In 
rare instances, some endocrine disturbance 
may accompany neurofibromatosis, but 
Albright’s syndrome does not occur in 
neurofibromatosis. Definite pathologic frac- 
tures occurred in 2 of these cases, but in 
neither instance was the appearance in any 
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way similar to the pseudoarthroses that are 
seen accompanying neurofibromatosis. 


CONCLUSIONS 


1. Three cases with an unusual form of 
fibrous dysplasia of the bone have been 
presented. 

2. These patients had skeletal lesions that 
appeared to develop subperiosteally and af- 
fect the spongiosa and marrow only sec- 
ondarily. 

3. In all three cases, regions of pigmenta- 
tion of the skin, so-called café au lait spots, 
were present. 

4. One patient had skeletal lesions, cu- 
taneous pigmentation and precocious so- 
matic development and was considered to 
have Albright’s syndrome. 

5. Pathologic examinations showed the 
skeletal lesions in these three cases to be 
fibrous dysplasia. 

6. Roentgenologically the skeletal lesions 
in these cases resemble to a certain extent 
those seen in Ollier’s disease, and the de- 
velopment of the two conditions appears to 
be somewhat analogous. 

7. This form of fibrous dysplasia of bone 
can be distinguished roentgenologically 
from Ollier’s disease and neurofibromatosis. 
Mayo Clinic 
Rochester, Minnesota 
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DISCUSSION 


Dr. Ratpu S. Bromer, Bryn Mawr, Penn- 
sylvania. Dr. Pugh has shown us 3 cases which 
illustrate that fibrous dysplasia like other dys- 
trophies of bone does not always show typical 
roentgenographic changes. I agree with him 
that his cases show a resemblance to Ollier’s 
disease and I agree with him that a differential 
diagnosis can be made. 

It might be well to review the clinical de- 
velopment of Ollier’s disease. It usually is shown 
by limping as one of the first symptoms. There 
may be shortening which is discovered at birth 
or shortly afterward. The further course is char- 
acterized by increase in the shortening and by 
bending and thickening of the ends of the 
tubular bones during growth, and this growth 
disturbance seems to be related to the degree 
of the development of the foci in the metaphy- 
ses. If the foci are large, lateral foci will cause 
a valgus deformity and medial foci will cause 
a varus deformity. These deformities are dif- 
ferent in appearance from those shown in Dr. 
Pugh’s cases. 

Schlumberger, in his review of 60 or more 
cases of fibrous dysplasia, pointed out that 
some lesions may develop subperiosteally. In 
his cases, the subperiosteal development was 
usually located in the metaphyses and sub- 
metaphyseal areas, but in several cases was 
found in the midportion of the shaft. The mid- 
portion is rarely affected in Ollier’s disease, 
and usually the involvement extends down- 
ward or upward in the long bones to the epi- 
physeal plate. In Dr. Pugh’s cases some of the 
lesions did not show such extension. 

I cannot feel as certain as Dr. Pugh that the 
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diagnosis of multiple neurofibromatosis can be 
readily excluded. Dr. Holt, some years ago, 
showed that this condition can simulate many 
other bone lesions. I wish to ask Dr. Pugh if he 
used the Bodian stain in the histological sec- 
tions to demonstrate nonmedullated nerve 
fibers, as recommended by McNairy, and 
Montgomery and Schlumberger, the absence of 
which would tend to exclude neurofibromatosis 
in difficult cases. 

When I read Dr. Pugh’s paper I was in- 
trigued by the large birthmark present in his 
first case and immediately turned to the illus- 
trations of the bone lesions. Multiple hemangio- 
mas occur in connection with multiple enchon- 
dromas in what is known as Marfucci’s syn- 
drome. There is of course no question of this 
diagnosis in his cases. 

I think the point made by Dr. Pugh that his 
cases illustrate the occurrence in fibrous dys- 
plasia of subperiosteal lesions in the meta- 
physeal areas as well as elsewhere in the shaft 
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is a most useful diagnostic point which in the 
future will be helpful in the differential diagno- 
sis of fibrous dysplasia. 


Dr. PuGu (closing). I appreciate some of the 
points that Dr. Bromer has brought out; I 
believe they are important. 

Frankly, I must admit that we have not used 
special stains in these cases to rule out neuro- 
fibromatosis. The tissue we did study showed 
no evidence that we could see of neurofibroma- 
tosis. The presence of cartilage in these lesions 
and the spicules of bone and osteoid found 
seemed to me to be rather overwhelming evi- 
dence against neurofibromatosis. It is true that 
along with the lesions of neurofibromatosis 
that show nerve elements, there are other 
areas where there is just tissue dysplasia with- 
out the typical appearance that you expect to 
see in neurofibromatosis. Neurofibromatosis has 
many manifestations but I think that these 
cases did not have neurofibromatosis. 
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OSTEITIS CONDENSANS ILII* 


By LIEUTENANT GERALD SEGAL, Medical Corps, U. S. Army 
and 
COLONEL DOUGLAS S. KELLOGG, Medical Corps, U. S. Army 


EL PASO, TEXAS 


condensans ilii is primarily 
a roentgenologic diagnosis based on 
the appearance of dense sclerosis involving 
only the iliac side of the sacroiliac joint. 
The sacroiliac joints are clear with normal 
bony architecture visualized in the sacrum. 
The area of bone condensation is usually 
fairly well circumscribed; it may be uni- 
lateral or bilateral, and is usually seen in 
the inferior two-thirds of the ilium. The 
condition is said to occur almost exclusively 
in women.® Shipp and Haggart’ state that 
in their experience (100 cases) this condi- 
tion occurs only in the female. 

The finding of 8 males with this condi- 
tion in a series of 20 cases during the past 
year prompts us to report this group. 


HISTORICAL 


In 1926, Sicard, Gally and Haguenau® 
reported § cases and are accredited with the 
first article on this subject. Barsony and 
Polgar' described this condition in 1928 
as a sclerosis in the iliac bone. In 1932, 
Berent? described the condition occurring 
as a result of pregnancy. Three cases are 
reported occurring with some injury before 
and during delivery. This author main- 
tained that the condition had been seen 
by him only in women following delivery. 

In 1936, Rendich and Shapiro® reported 
osteitis condensans ilii in 9 females and 3 
males. It was this report that made it clear 
that the condition was not limited to fe- 
males. The literature has since had several 
reports which were mostly limited to fe- 
males. 

Brailsford,’ in 1924, described a rare type 
of sacroiliac arthritis in a forty year old 
female with low back pain. This he subse- 
quently called osteitis condensans ilti, the 


roentgen reproduction being typical of 


this condition. He points out that it may 
be seen in long-standing damage to the 
contralateral hip joint when this process 
is unilateral. 

Several of our cases are not in agree- 
ment with this finding. Admittedly the 
finding of osteitis is not common, and see- 
ing this condition associated with pelvic 
fractures is probably less common. Case 6 
is of interest in this respect since osteitis 
condensans ilii was noted on admission to 
the hospital for a subtrochanteric fracture 
of the right femur. The sclerosis of the 
ilium was bilateral and most marked on the 
side of the injury. A previous history of 
back pain was denied. Case 2 revealed 
sclerosis of the right iliac portion of the 
sacroiliac joint. This was noted in an exam- 
ination to exclude a fracture of the right 
hip joint. This patient had been completely 
asymptomatic until this examination. A 
previous history of back complaints was 
denied. Case 7 also was noted to have right 
iliac sclerosis on admission for an acute 
fracture of the pelvis. Re-examination at 
six months revealed sclerosis still evident. 
No previous history was obtained. 


CASE PRESENTATION 


Table 1 gives a compilation of the cases 
found at this hospital in the past year. 
This group contains 8 males and 12 females. 


ANALYSIS OF CASE MATERIAL 


It is felt that the finding of 8 males with 
a condition that has in the past been as- 
cribed mostly to females is unusual. Ex- 
cept for Case 3, all of the male group had 
no symptoms that could be attributed to 
osteitis condensans ilii. This finding in this 
series would suggest that patients having 
this condition have been incorrectly diag- 


* From the Radiology Service, William Beaumont Army Hospital, E| Paso, Texas. 
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Case 
Number 


w 


we 


wv 


wn 


34 


41 


42 


Sex 


M 


M 


M 


M 


M 


M 


M 


M 


History 
Acute injury left hip. Denies previous 
back complaints 


Acute injury to right hip. Denies previ 
ous back pain 


Low back pain, nonradiating, noted for 
the past several years 


Epigastric pain. Denies previous back 
injury or complaints 


Trauma to thorax and back 3 months 
prior to examination, Past history de- 
nied 


Automobile accident. Acute injury to 
right leg. Past history of back pain de 
nied 


Automobile accident. Acute injury to 
pelvis. Past history denied 


Acute injury to lumbosacral spine fol- 
lowing a fall while in training 


Intermittent lumbosacral pain. Non- 
radiating and aggravated by effort. 
Multipara 


Nonradiating midline back pain over 
the lumbosacral area. Aggravated dur- 
ing each of four pregnancies 


Acute injury to dorsolumbar spine fol- 
lowing a fall. Denies previous com- 
plaints and has never been pregnant 


Previous history related to urinary 
tract. Previous history of back com- 
plaints denied 


History of acute cholecystitis. Multi- 
para who states that she always has low 
nonradiating back pain during each 
pregnancy 


Multipara who has low back pain with 
each pregnancy that subsides following 
delivery 


Six month history of back pain. Noted 
during first pregnancy. Patient is a 
gravida I 


Routine pelvimetry study showed os- 
teitis condensans ilii. Careful history 
revealed mild, nonradiating, low, mid- 
line back pain noted during the last tri- 
mester of each pregnancy 

Multipara with low back pain noted 
during previous pregnancies which sub- 
sides following delivery 


TABLE 


COMPILATION OF CASES 


Gerald Segal and Douglas S. Kellogg 


Physical Findings 


Pain in lefe hip on motion 
Pain in right hip on motion 
Negative 

Negative 


Negative 


Clinical fracture of the right fe- 
mur 


Pain in the lumbosacral area and 
legs 


Pain over the lumbosacral spine 
on percussion. Noted in midline, 
nonradiating and subsiding 


Negative 
Negative 


Pain on percussion of lower dor- 
sal and upper lumbar spine. Fol- 
low-up examination after several 
weeks was normal 


Negative 


Tenderness over the right upper 
quadrant of the abdomen 


Negative 


Pain over lumbosacral area, 
sometimes radiating to right hip. 
No complaints at the six weeks 
postpartum examination 


Negative. No complaints noted 
at the six weeks postpartum ex- 
amination 


Normal female in second tri- 
mester of pregnancy. Low back 
pain, lumbosacral area, nonradi- 
ating 
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Roentgen Examination 


Hip joints are normal. Bilateral 
sclerosis of the ilia 


Well defined sclerosis of the right 
ilium 


Sclerosis of both ilia 
Bilateral iliac sclerosis noted on 
a barium enema study 


Bilateral sclerosis of the ilia 


Subtrochanteric fracture of right 
femur. Bilateral iliac 
most marked on right 


sclerosis 


Fracture of the symphysis. Prom- 
inent sclerosis of right ilium. 
Slight sclerosis on left 


Left iliac sclerosis 


Right iliac sclerosis 


Sclerosis of the right ilium 


Sclerosis of the right illum 


Circumscribed sclerotic density 
of the ilium inferior to the right 
sacroiliac joint 


Bilateral iliac sclerosis noted on 
the routine abdominal roentgen 
examination 


Bilateral iliac sclerosis 


Bilateral iliac sclerosis 


Bilateral iliac sclerosis 


Bilateral iliac sclerosis 
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Osteitis Condensans Ilii 


TaBLe 1—(continued) 


Osteitis condensans ilii noted on pelvim- 
etry examination. History of mild low 
back pain was then elicited 


Ig 31 F Multipara with low back pain, nonra- 
diating, worse during last trimester of 
pregnancy 


History of mild nonradiating back pain 
during the last trimester of pregnancy 


nosed or the condition has not been re- 
ported. The finding may be easily over- 
looked unless search is made for the iliac 
sclerosis. Case 4 is an illustration of this. 
The patient was a twenty-one year old 
male admitted for epigastric complaints. 
It was noted as an incidental finding on a 
barium enema study. A careful history 
failed to reveal any complaints referable 
to back pain. It should also be noted that a 
sharply outlined sclerosis is not always 
seen. The sclerotic area may seem to blend 
into the adjacent area of the ilium, and 
this is fairly frequent on the anteroposte- 
rior projection. It may be overlooked on this 
projection, therefore the taking of an 
oblique projection of the sacroiliac joint 
will show the process to be more evident. 
Case 5 demonstrates this finding. The age 
incidence of our patients is in general 
agreement with previous authors. The 
condition is usually seen in young adults 
and is rarely seen in persons over fifty 
vears of age. Laboratory findings are nor- 
mal in these cases. Particular attention is 
given to the sedimentation rate which is 
elevated in rheumatoid arthritis and is nor- 
mal in osteitis condensans ilii. 

Our case findings are at some variance 
regarding the usual history and physical 
findings seen in these patients. The classical 
finding of this condition in pregnant wo- 
men, and more frequently in those who are 
overweight, has not been borne out in our 
series. It is true that the majority of our 
female group did have back pain associated 
with pregnancy, but all were well and de- 
nied any complaints at their six week post- 
partum examination. None of these pa- 
tients received any specific therapy for 


Mild low back pain observed on Sclerosis of the left ilium 
bending. Seen six weeks postpar- 
tum with no complaint 


Normal last trimester pregnant Sclerosis of the right ilium 
female 


Normal last trimester primigra- Sclerosis of the right ilium 
vida. No complaints at examina- 
tion six weeks postpartum 


their back complaint. This would offer 
strong support in favor of conservative 
therapy. Case 11 would seem to refute 
many previous studies stating that the 
condition occurred in obese pregnant or 
postpartum females. The finding of os- 
teitis in this patient was incidental to ex- 
amination of an acute back injury from a 
fall. She had had no previous complaints 
and had never been pregnant. 


ROENTGENOLOGIC INTERPRETATION 

It is generally conceded that the oblique 
sacroiliac projections are important to 
demonstrate the normal joint. Sclerosis of 
the ilium may frequently simulate sacro- 
iliac involvement, but this may be easily 
determined by additional projections. Some 
radiologists prefer stereoroentgenographic 
pelvic studies as well as the 45 degree 
cephalad pelvic projection for visualiza- 
tion of the sacroiliac joints. We have found 
all of these examinations to be useful. Un- 


Fic. 1. Case 6. Bilateral iliac sclerosis, more 
marked on the side of acute injury 
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Fic. 2. Case 2. Right iliac sclerosis noted in exami- 
nation of the right hip to exclude a fracture due 
to acute trauma, 


doubtedly the selection of projection is an 
individual preference. 

Case 1g illustrates the clear diagnostic 
quality of the anteroposterior projection. 
One would not expect to gain additional 
information by other projections, and that 
was found to be true in this case. However, 


densans ilii involving the right ilium. 
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most patients require supplementary pro- 


jections to determine that the sclerosis is 


confined to the ilium. 
ETIOLOGY 

The .etiology of osteitis condensans ilii 
has not been proved. Several theories have 
been advanced. Berent? believed this to 
be due to pregnancy. This hypothesis has 
certain defects in that the condition is 
found in nonpregnant females and in males. 
Ude® noted the occurrence of vertebral 
epiphysitis in several cases having osteitis 
condensans ilii. He suggests the possible 
relationship of the two conditions. This 
finding was not seen in our series nor has 
it been recorded by other authors. Shipp 
and Haggart’ believe that continued pres- 
sure upon the articular surface of the illum 
is the cause of increased bony condensation. 
They state that correction of postural de- 
fects may show a reversal in these changes. 
The possibility of osteitis condensans ilii 
being due to other osteoblastic bone dis- 
ease has been considered but no relation- 
ship has been found. Laboratory data have 
not been informative. Bone biopsy has not 
established a specific etiology. 


PATHOLOGY 


None of our series had a bone biopsy 


Fic. 3. Case 7. (4) Pelvic examination at the time of injury revealed fracture of the symphysis. Note the 
sclerosis of both ilia which is most prominent on the right. (B) Forty-five degree cephalad projection of the 
sacroiliac joints six months following the original examination reveals the typical sclerosis of osteitis con- 
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and thus far the pathology in this condition 
rests upon two previous reports. 

Rendich and Shapiro’ report a bone 
biopsy in a thirty-six year old male, a 
histopathological study of which showed 
the following: “Marked condensation of 
the osseous tissue with obliteration of the 
evident former lacunae. No over-activity 
of the osteoclasts or osteoblasts is noted. 
In fact, these cells are more or less con- 
spicuous by their absence. The marrow 
spaces contain an unusual number of 


Fic. 4. Case 4. Cephalad projection of the sacroiliac 
joints reveals the classical findings in osteitis con- 
densans ilii. This was discovered as an incidental 
finding during a gastrointestinal examination. No 
history of back pain. 


myocytic and plasma types of cells. The 
significance of the plasma cells is unde- 
termined. In general, the lesion appears to 
be an osteitis condensans type. It is ap- 
parently independent of any inflammatory 
or other etiology, so far as can be ascer- 
tained from the histology of the specimen.” 

Shipp and Haggart’ disagree somewhat 
with these findings but point out that the 
difference may be attributed to a different 
phase of the same process. They found 
“that the trabeculations were greatly in- 
creased in density but that the lacunae 
were still readily discernible. Scattered 
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Fic. 5. Case 5. Anteroposterior projection reveals 
bilateral sclerosis with gradual fading of sclerosis 
laterally. 


islands of cartilage were observed at a con- 
siderable distance from the joint surface. 
The bone marrow showed focal areas of 
fibrosis against a normal background. 
There was evidence of osteoblastic activity 
in excess of the normal in the form of 
clumps of osteoblasts and occasional osteo- 
clasts. These findings were thought to rep- 


Fic. 6. Case 5. Right oblique projection reveals sharp 
sclerosis confined to the iliac side of the sacroiliac 
joint. 
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Fic. 7. Case 11. Examination of the pelvis for acute 
trauma in a female who is a nullipara and denied 
previous back complaints. Right iliac sclerosis 
which does not involve the sacroiliac joint. 


resent a low grade, nonspecific ischemic 
process.” 


DIFFERENTIAL DIAGNOSIS 


The most important disease from which 
to differentiate osteitis condensans ilii is 
rheumatoid arthritis. The apparent sclero- 
sis involving both ilium and sacrum, with 
poor definition of the intervening joint, 
may cause confusion. Careful history, 
physical findings, and laboratory deter- 
minations should be helpful in differen- 
tiating these conditions. Additional pro- 
jections of the sacroiliac joint will prevent 
diagnostic errors. Case 3 of our series could 
have caused diagnostic confusion, but 
subsequent studies were completely nor- 
mal. The roentgenological findings verified 
the impression of osteitis condensans ilii. 

Less common causes for diagnostic error 
are osteoblastic metastasis, Paget’s dis- 
ease, and septic arthritis. These are usually 
easily differentiated by the history, other 
clinical findings, and laboratory data. 


SUMMARY AND CONCLUSIONS 


The finding of osteitis condensans ilii in 
twelve females is not unusual. However, 
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Fic. 8. Case 19. Anteroposterior projection of the 
pelvis to illustrate the sharp right iliac sclerosis 
with a clear sacroiliac joint. Most cases will re- 
quire additional projections to be sure that the 
sacroiliac joint is normal. 


the finding of this condition in eight males 
is rather unusual, judging by previous re- 
ports in the literature. It is hoped that this 
will stimulate more careful observation of 
this condition. It is believed that the con- 
dition is usually asymptomatic. It is also 
felt that the diagnosis may be mislabeled 
arthritis in the male and treated as such. 

Many of our cases in females are not in 
accord with the current concept held by 
some, namely, that some form of treat- 
ment may be necessary to cure the back 
pain arising from this condition. None of 
our cases had back complaints on their 
six week postpartum examination. If any 
treatment is offered, it would seem that it 
should be conservative or, preferably, that 
treatment be deferred. It is felt that many 
of these patients will have no complaints 
on their follow-up examinations, judging 
from those seen by us. 

Undoubtedly some patients with this 
localized condensing osteitis will have per- 
sistent back pain and will require sympto- 
matic therapy, but it is believed that a 
search for other causes of the back pain 
should be instigated. The previously noted 
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Fic. 9. Case 3. Anteroposterior projection reveals ap- 
parent sclerosis of the sacroiliac joint in a young 
male complaining of back pain for several years. 
The possibility of diagnostic error in labeling this 
rheumatoid arthritis is apparent. 


finding of this condition in pregnant women 
or postpartum women is believed to be on 
a coincidental basis. This is inferred by its 
relatively frequent occurrence in males, 
and by the benign course of all the cases in 
our series. 

The etiology of this condition is not 
known. Most theories advanced thus far 
are not acceptable in the light of subse- 
quent information. Reports of the pathol- 
ogy of this condition have been limited to 
two cases in the past. Until additional 
studies become available the condition 
must remain obscure. 

It is the radiologist who plays the im- 
portant role in the diagnosis of this entity, 
and it is his responsibility to urge conserva- 
tive therapy for these patients. 

Douglas S. Kellogg, M.D. 


William Beaumont Army Hospital 
Paso, Texas 
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Fic. 10. Case 3. Oblique projection reveals a normal 


to 
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8, 


sacroiliac joint with sclerosis confined to the iliac 
portion of the joint. Roentgenologically and clini- 
cally the final diagnosis was osteitis condensans 
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RADIATION THERAPY* 


By FREDERICK W. O’BRIEN, M.D. 


BOSTON, MASSACHUSETTS 


AN AXIOM of logic is to define one’s 
terms. Hence, as a generalization, ra- 
diation therapy may be defined as any 
curative procedure utilizing any emission of 
the light spectrum. We will particularize 
and confine our interest for the purpose of 
this presentation to the spectral area be- 
yond the ultraviolet band. 

While at this Institute supervoltage 
roentgen radiation is a major interest, one 
must recognize the wide range of morbid 
conditions in which low voltage radiation 
is useful, indeed almost indispensable. 

Some low voltage techniques have not 
been too widely used as, for instance, the 
grenz ray (10 kv.). So-called contact roent- 
gen therapy (40-60 kv.) has enjoyed a 
longer and more useful employment. 

When one reflects that 80 per cent of all 
dermatological conditions are amenable to 
low voltage radiation, as well as such di- 
verse lesions as boils, carbuncles, bursitis, 
excess lymphoid tissue, catarrhal deafness, 
cervical lyphadenitis, parotitis, herpes zos- 
ter, Marie-Striimpell arthritis, acute and 
chronic sinusitis, that certain blood dys- 
crasias may be controlled and skin cancer 
cured, such present a fertile field for the 
radiation therapist even in the event of 
some overnight discovered cure for deep 
and metastasizing neoplasms. 

It would seem fitting here to acknowl- 
edge our tremendous indebtedness to phys- 
ics and physicists for our progress in radia- 
tion therapy, of which some of the younger 
men may not be aware. It dates back to the 
close of the nineteenth century when it 
seemed certain that the atoms of the ele- 
ments were unchangeable by the forces then 
at our command. 

Then one was thought to be medieval 
if one did not accept the indivisibility of 
the atom. With the discovery in 1896 of the 
radioactivity of uranium and thorium, it 
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was soon made clear that this radioactivity 
is a sign that the atoms of these elements 
are undergoing spontaneous transmutation. 
We were thus given a vision of a new and 
startling subatomic world. 

Rutherford in igt1 first suggested the 
nuclear theory of atomic structure. In 
1919, he found that nitrogen could be trans- 
formed by bombardment with fast alpha 
particles. New discoveries of outstanding 
importance followed—the discovery of the 
positive electron by Anderson in 1933, of 
the neutron by Chadwick in 1932, of artifi- 
cial radioactivity by M. and Mme. Curie 
Joliot in 1934, and of the transmutation of 
the elements by purely artificial methods 
first shown by Cockroft and Walton in 
1932. 

It was early recognized that if our knowl- 
edge of transmutation were to be extended, 
it would be necessary to have a copious 
supply of fast particles of all kinds for 
bombarding. Enormous numbers of protons 
and deuterons can be produced by the pass- 
age of an electric discharge through hydro- 
gen and deuterium (heavy hydrogen). To 
be effective for transmutation purposes, 
however, these charged particles must be 
given a high speed by accelerating them in 
a strong electric field. 

This led to the development of apparatus 
to provide voltages as high as one million 
volts or more, the cyclotron and ultimately 
atomic fission, so that we end up with 
neutrons, protons, mesotrons, positrons 
and neutrinos to balance the books, as 
Rabi says—a far cry from the concept of 
the atom of my youth. 

Let us retrace our steps to evaluate the 
physicist in his relationship to radiation 
therapy. The discovery by von Laue of 
Munich in 1912 that roentgen rays and 
gamma rays can be diffracted into spectra 
by the natural grating contained in the 
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orderly structure of crystals set at rest the 
question as to the nature of these radia- 
tions. Von Laue’s theory was put to the 
test by Friedrich in 1912. Soon (1914) 
Bragg and his son devised the roentgen-ray 
spectrometer in which a crystal is used as a 
reflection grating, similar to an optical 
spectrometer in arrangement, an ioniza- 
tion chamber taking the place of a tele- 
scope. The roentgen-ray spectrometer has 
given us a measure of both the atomic 
spacing of crystals and the absolute wave- 
lenghts of monochromatic rays. 

It was discovered very early (1896) that 
electrified bodies lost their charges under 
the action or roentgen rays. This ionizing 
effect was used for many years by phys- 
icists to measure relative intensities of 
roentgen rays, but the application of dosage 
measurements appears to have been pro- 
posed by Villard in 1908 when he defined 
the unit of quantity as “that which liber- 
ates by ionization one electrostatic unit of 
electricity per cubic centimeter of air un- 
der normal conditions of temperature and 
pressure.” This is essentially the definition 
which today has been adopted as the defini- 
tion of the international unit of dosage (the 
roentgen). However, at that time, it did not 
meet with much approval and remained 
unused. 

This method was taken up by Szilard and 
Duane independently in 1914. Szilard con- 
structed a small ionization chamber of I cc. 
volume. The ionization produced in such a 
chamber was due chiefly to the secondary 
radiations from the walls and so Szilard did 
not succeed in reproducing his unit of dos- 
age. 

As early as 1905 Duane had pointed out 
the effects of radiation from the walls of the 
ionization chamber, and in 1914 he defined 
his unit of intensity and the method of re- 
producing it by using a large parallel plate 
air chamber so constructed that the radia- 
tion passing through it struck no solid 
material whatever. The ionization current 
was measured by means of a sensitive gal- 
vanometer which was calibrated before 
each observation by means of a standard 
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cell. Duane’s unit was defined as that in- 
tensity of radiation which produces under 
saturation conditions one electrostatic unit 
of current per cubic centimeter of air under 
normal pressure and temperature. This unit 
of intensity he designated as E. The unit of 
dose was the electrostatic unit second 
written as E.S. 

Duane also constructed small secondary 
chambers for practical use of his unit. I had 
the privilege of helping to construct one of 
these when I was fortunate enough to have 
been one of his first three students in the 
newly inaugurated course of Radiation 
Physics at the Graduate School of Arts and 
Science of Harvard College in 1920. No 
fundamental improvement has been made 
over Duane’s original method of measure- 
ment. 

Krénig and Friedrich in 1918 published 
their excellent work on roentgen-ray meas- 
urements. One year later Otto Glasser re- 
ported on the determination of equal in- 
tensity curves (isodoses) for intracavitary 
radium. These publications were translated 
in 1922 by Schmitz of Chicago who, to- 
gether with Glasser, had worked under 
Friedrich. 

About this time Failla and Quimby were 
busy and have been ever since with charts 
and tables of depth dose and tissue dose, 
in relation to potential, filter, intensity and 
varying distances for roentgen rays and 
radium that have been of such tremendous 
aid to the clinical radiation therapist. I 
cannot begin to enumerate those in Britain 
who have played their part, but it would be 
ungracious to fail to mention the work of 
Russ, Kaye, Mayneord, and Paterson and 
Parker. 

The unit of dosage was so well estab- 
lished that the roentgen (r) was defined and 
accepted as an international unit at the 
International Congress of Radiology held 
in Stockholm in 1928. In 1937, in Chicago, 
a comparable unit for radium was adopted, 
the gamma roentgen. 

Contemporaneous with these develop- 
ments in the realm of pure physics came the 
evolution of apparatus and tubes designed 
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by the electrical engineer. First used to 
produce roentgen rays was the static ma- 
chine or the induction coil along with a 
Crookes tube and a fluorescent screen. Do 
not minimize what was done with what in 
our eyes would be considered hopelessly 
inadequate equipment. 

I call to your attention a book written by 
Dr. Francis H. Williams, a graduate of this 
Institute, and first published in Igor. 
Working with a static machine and fluores- 
cent screen at the Boston City Hospital, 
he recognized the discrepancy between 
heart measurements determined by per- 
cussion and roentgen rays. He observed and 
reported the normal and abnormal excur- 
sion of the diaphragm; diagnosed tuber- 
culosis and tumor of the lung, thoracic 
aneurysm, abscess and gangrene of the 
lung. 

In 1898, Walter B. Cannon, while a stu- 
dent at Harvard Medical School, made some 
observations on the digestion of cats and 
assisted Williams in the examination of the 
stomachs of two children, employing bis- 
muth subnitrate as a contrast medium. 

Williams treated epidermoid carcinoma 
of the lip successfully and was the first, as 
far as I have been able to learn, to enclose 
his treatment tube. The inner aspect of the 
tube shield was coated by lead paint. He 
employed diaphragms to limit the field and 
even used an aluminum filter. 

The coating of lead paint was suggested 
by William Rollins who collaborated with 
Williams. I happen to have here, which ap- 
peared in 1902, Rollins’ book, “Notes on X 
Light,” a survey of his experiments made, 
by the way, after the day’s work. Rollins 
was a graduate of the Harvard Dental and 
Medical School. Anyone interested in the 
history of radiology should make it a must 
to read both these books. Rollins in 1897 de- 
scribed a continuously water-cooled anode 
and, in 1898, a rotary target, and the fol- 
lowing year his “‘See Hear,” an apparatus 
for hearing the sounds made by the heart 
and lungs when the organs are being exam- 
ined by “‘X light.” He also suggested the use 
of roentgen to identify criminals by exam- 
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ination of the bones of the hands and feet. 

I remember a candidate appearing before 
the American Board of Radiology who was 
asked by an examiner who Francis Wil- 
liams was. Although he had worked for 
three years in a department dedicated to 
Francis Williams, he had never heard of 
him. Sic transit gloria! Francis Williams 
went to the Paris Exposition (1905), where 
he purchased a very large static machine. 
Meanwhile, the interrupterless transformer 
was developed by Snook (1907). On the ar- 
rival of the Paris-purchased static machine 
at the Boston City Hospital, it was never 
uncrated and Francis Williams turned his 
attention from roentgen rays to radium 
therapy, which interest he maintained until 
his death. 

With the advent of the interrupterless 
transformer, came the autotransformer, the 
Coolidge hot cathode tube, and the self- 
rectifying Coolidge radiator tube. In 1919, 
the Waite and Bartlett oil immersed shock 
proof unit was developed. The kenotron hot 
cathode type valve was introduced in Igt4, 
but it was not until 1930 that it began to 
occupy an important place in the roentgen- 
ray field. 

In 1931, a special induction coil type of 
transformer was designed for use at the 
Memorial Hospital, New York City, with a 
capacity of 7oo kilovolts at 5 ma., and 
one at Mercy Hospital for 800 kv. at 1o ma. 
Shock proof 400 kv. apparatus was in 
general production; then came the electro- 
static generator of the belt type producing 
1,000 kv., the frequency resonance trans- 
former of Charlton and Westendorp, the 
betatron of Kerst and now the synchotron 
70 mev. 

The million volt electrostatic generator 
of the belt type, of which some part or 
other of the high voltage circuit is in the 
open air, was, when first designed by Van 
de Graaff and Trump, so large as to require 
a special building to house it. It might well 
be described as a glorified static machine. 
A cascade type of roentgen tube, contin- 
uously pumped by means of a mercury 
vapor diffusion pumping system, was em- 
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ployed. It was first used clinically at the 
now abandoned Huntington Hospital. 
Later, due to the ingenuity of these phys- 
icists and electrical engineers, the saiggaien 
of their apparatus was increased to 2,000 
kv. with the generator and tube enclosed in 
a compressed gas casing of reasonable 
dimensions. 

Hardly had we become adjusted to this 
progress when we were introduced to the 
cobalt 60 bomb and now the 50 gram radi- 
um pack unveiled today at the opening of 
the new Janeway Cancer Unit at the Roose- 
velt Hospital in New York. 

I cannot devote as much attention to 
cobalt 60, radioactive isotopes and their 
hazards as the subject demands. 

Someone not so long ago made the state- 
ment that compared with cobalt, radium 
was as “outmoded as a Model T Ford”’ in 
the treatment of cancer. 

When it is stated that cobalt 60 can be 
purchased for one five-hundredth to one 
one-thousandth of the price of radium, we 
should remember that that 1s possible only 
when the cost of the atomic pile 
($2,000, 000,000), the cost of keeping the 
atomic pile operating (several million 
dollars a year) and 50 per cent of the actual 
handling costs for the preparation of this 
radioactive isotope are written off. 

As a matter of fact, as far as radiation is 
concerned, it is almost impossible to dis- 
tinguish between that from a 2,000,000 
volt roentgen-ray machine and that from 
the 1,000 curie cobalt 60 pack, on the one 
hand; on the other, for small sources, the 
radiation is very close to being the same 
as that from radium. Therefore, there is no 
new modality at all. It offers no substitute 
for radon. The inestimable value of the 
latter as gold implants can only be appreci- 
ated by the initiated. 

Radium element needles are a constant 
for all practical purposes and are as useful 
today as they ever were, which is directly 
proportional to the experience of the one 
using them. Individual physicians and 
hospitals have purchased radium at a high 
price over the years and have a substantial 
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interest in it. 

It does not make sense to jeopardize 
these investments by ill-advised statements 
or to minimize the benefit accomplished by 
radium, so that physicians must apologet- 
ically explain to patients why they use 
radium instead of cobalt 60. 

By the time one obtains cobalt 60 from 
the Atomic Energy Commission and fash- 
ions it into this or that kind of an applicator 
requiring the expert services of laboratory 
mechanics and a physicist to measure it, its 
cheapness will have vanished into thin air. 

“Cheap cancer treatment” was the head- 
line recently in one. of our Northeastern 
dailies pretending to evaluate cobalt in the 
treatment of cancer. It brings to mind the 
thought how cheap is cheap cancer treat- 
ment, and is cheap cancer treatment cheap 
at any price? 

Even the science reporter of the New York 
Times can write nonsense. Describing a 
cobalt 60 bomb as worth about $50,000, he 
gratuitously says it can do the work of a 
2,000,000 volt x-ray machine. This is purely 
a mathematical assumption. Very little clin- 
ical work has been done with it. No five 
year end results have been published, be- 
cause there are none. He complains that a 
radium bomb is bulky, but then goes on to 
say that a cobalt bomb is housed in a lead 
casing a foot thick which requires heavy 
machinery to operate it and must be pro- 
tected against a direct beam bya wall of 40 
inches of concrete. He does not, of course, 
estimate the cost of any of this. Further, 
a cobalt bomb will be dying in three to four 
years, so that another must be substituted, 
something that does not apply to the radi- 
um bomb. 

There is no reactor or atomic pile in this 
country able to supply more than minimum 
amounts of radioactive cobalt. The Chalk 
River “‘pile’’ west of Ottawa is the chief 
source of cobalt 60 in any quantity in this 
hemisphere. Cobalt 59 must be left for at 
least six months in the Chalk River reactor 
to be transmitted into cobalt 60. 

Aebersold, of Oak Ridge, is in agreement 
with Failla and Quimby that there is very 
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little point in using an artificially produced 
radioisotope, such as cobalt 60, only as a 
cheap source of radiation, just as a sub- 
stitute for radium. 

Cobalt 60 has certain disadvantages. The 
first is its comparatively short half-life—5.3 
years. This means that from time to time 
corrections for decay must be made. 
Further, there is little difference between 
the energy of the gamma radiation from 
cobalt 60 and the energy of gamma rays 
from radium. Consequently, although there 
might possibly be some advantage in using 
cobalt 60 because of the uniform energy of 
its gamma rays, Aebersold doubts that this 
can be demonstrated. He points out it is not 
commercially available as is radium. At 
present, it is only available to those in- 
stitutions which have the facilities for re- 
search and clinical care of patients, as well 
as a trained personnel to use the material. 
In other words, it is available right now 
primarily to those clinicians in a position to 
carry out special measurements and clinical 
developments rather than routine applica- 
tion. 

It must be stressed that no matter how 
far medicine may develop as a science, the 
successful treatment of the sick will always 
be an art. Science has progressed and ex- 
panded marvelously during these past few 
years. Its dramatic strides have so fully 
occupied the public mind that there exists 
a tendency to attach undue importance to 
the servant, Science, and forget the mis- 
tress, Art, without whose adaptation of 
scientific discoveries to human use the 
greatest of scentific triumphs would be of 
no avail. The ability to measure finely and 
precisely is sometimes held to be of more 
importance than the thing to be measured. 
This is confused thinking. It is the place 
that is important—not the fact that every 
dimension is exact to one millionth of a 
millimeter. 

And neither may science take the place 
of art; given the most scrupulous analysis 
of the pigments—the most precise meas- 
urement of each color and shade, and most 
of us would still be unable to produce the 
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paintings of a Goya or a Velazquez. These 
bits of information might help but they 
would not make artists of us. The artist 
must have a knowledge of human needs 
and desires and these are so infinitely vari- 
able that they may not be reduced to any 
unit of measurement. Such knowledge can 
come only from sympathetic observation 
enriched by experience. 

Some of this confusion has crept into the 
consideration of the therapeutic use of 
roentgen rays and radium. It is not my in- 
tention to minimize the importance of 
scientific study. It is my desire to indicate 
the error of leaving the path of clinical ex- 
perience to follow too far along a road 
paved with fascinating numbers. It is not 
clear thinking to believe that in order to 
successfully apply radiation in the healing 
of the sick, a man must be an expert mathe- 
matician. He may have these accomplish- 
ments, he must have a knowledge of the 
human body and clinical judgment. 

During the early days radiation was ap- 
plied it one seance, sometimes of several 
hours’ duration. This treatment resulted 
in improvement in some cases, failure in 
many more. The failures were attributed 
to insufficient treatment and the tendency 
was to apply even greater quantities of 
radiant energy. This tendency was checked 
by the occurrence of unpleasant and dan- 
gerous systemic reactions such as nausea, 
hemorrhage, etc., also severe local de- 
struction of the skin. 

It was thought that the systemic reac- 
tions were to some extent unavoidable and 
perhaps necessary, but most radiologists 
were forced to divide their treatments over 
four to six days. This corrected the systemic 
aspect but did not lessen the danger to the 
skin and subcutaneous tissues. Rather, it 
was increased because no longer inhibited 
by symptoms which became apparent dur- 
ing the course of treatment, even larger 
quantities of energy were applied than be- 
fore, to be followed a week or ten days later 
by unexpected and very serious skin dam- 
age. There was some increase in the num- 
ber of cases improved by the treatment; 
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still there were many failures, yet the belief 
persisted that failure was due to insufh- 
cient treatment. 

With the establishment of a standard of 
measurement more accurate than that 
previously employed to describe dosage, 
it was felt that there was some upper limit 
to the amount of radiation the tissues 
might receive without irreparable damage, 
and that such damage as occurred was due 
to inaccurate description of dosage em- 
ployed and inaccurate reproduction of the 
various physical factors by those who were 
trying to reproduce clinical results. 

It then became evident that there were 
other factors which had to do with clinical 
results. First was the quality of the radia- 
tion, or its penetrating power, which gov- 
erned the distribution of absorbed energy 
within the tissues; second, the manner in 
which the treatment was administered, 
whether in one day, in six days, or in 
sixty days. 

Obviously, the body tended to repair 
local tissue damage and the more oppor- 
tunity given for repair between treatments 
and the less the severity of the treatments, 
the greater the total intensity of radiation 
which might safely be given. 

Biological experiments were performed 
to fix an average value for recovery rate. 
This latter value was never satisfactory 
for clinical use, which was probably not so 
much due to lack of care and refinement of 
measurement in the experimental work as 
to the usual difficulty of trying to deal with 
human beings in terms of an average, to 
which the individual never exactly con- 
forms. 

We learned two facts which might have 
been predicted: first, the upper tolerance 
limit would always be widely variable— 
not because of failure to measure and ob- 
serve accurately, but because individuals 
vary widely in their resistance to radiation 
changes as they do to every other type of 
treatment, and, second, that there is a 
variation in individual recovery rates. 

Also during this period of development 
two very interesting observations were 
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made. The first was that for certain types 
of tumor the number of clinical improve- 
ments increased as the quality of the radia- 
tion was made more penetrating. This 
could be accomplished by increasing filtra- 
tion. At each voltage there is a limit to 
which filtration may be carried without re- 
ducing intensity below the economic limit. 
Consequently, voltages were increased from 
the customary 200 kv. to 400 kv., 800 kv., 
and higher. 

There is a difference of opinion as to the 
reason for this improvement in results. By 
some, it is attributed to better distribution 
of absorbed energy in the tissues; by others, 
to some specific property of the shorter 
wavelengths. Now that the higher voltages 
are comparable to the gamma rays of 
radium, opinion favors the latter view. 

Whatever it may be, the clinical radiol- 
ogist will be guided by his knowledge of the 
natural history of the disease to be treated, 
the subjective symptoms of the patient and 
objectively by the known observable his- 
tological variations which follow irradia- 
tion. 

One must constantly have in mind that 
cancer is not a specific entity as the word 
is used today, but rather something generic. 
It encompasses all neoplasms of the skin 
and its integuments, the mucous mem- 
brane, muscle, bone, lymphoid tissue and 
the so-called blood dyscrasias. Hence, it is 
readily seen how diverse and nonspecific 
the ideal of a cancerocidal dose or a stand- 
ardized treatment must be. 

Ewing has pointed out that different 
organs exhibit different grades of suscepti- 
bility to radiation as to their structural 
integrity, that disturbance of the body’s 
delicately balanced circulation has often 
been revealed as the modus operandi of 
many cancer cures as well as of many spon- 
taneous regressions. Unless the tissues re- 
act by proliferation of lymphocytes, plasma 
cells and active growth of new capillaries 
which surround and compress much of the 
deeper parts and mechanically extrude 
the degenerating cells, under some circum- 
stances, when this reaction fails, no amount 
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of radiation succeeds in killing the tumor 
cells. 

In certain types of tumors the result of 
radiation treatment seems to depend upon 
the administration of larger intensities 
which can be accomplished without toxem- 
las or severe inflammatory reactions by 
giving small treatments each day over a 
great number of days. This would suggest 
that from a certain severity of treatment 
the recovery of the normal tissues is more 
rapid than that of pathological tissues and 
that advantage may be taken of this dif- 
ferential recovery rate, so that when finally 
the cumulative dose for the tumor may be 
lethal, that of the intervening and sur- 
rounding tissues may be far from that 
point. 

To cure by selectively destroying dis- 
eased tissue while at the same time sparing 
normal structures, that is the ideal striven 
for. 

The electrostatic generator of Van de 
Graaff and Trump is a unique unit com- 
bining flexibility and economy of size 
without affecting radiation quality. It 
operates at a target current between o and 
s00 microamperes. At 2,000 kv. and the 
conventional treatment distance of 100 
cm., the output is 70 roentgens, as measured 
in air. The half-value layer in copper is 13 
mm. 

The two outstanding characteristics of 
supervoltage are an increase in skin toler- 
ance and an increased percentage depth 
dose. 

The increased skin tolerance is mainly 
due to high speed, high energy photons 
which produce in tissue long range super- 
charged secondary electrons. These elec- 
trons require tissue density greater than 
their mean range before ionization is com- 
plete. This cannot occur at the surface. 
Since ionization is responsible for the 
changes we observe, its deficiency on the 
skin readily explains this first physical 
characteristic. The equilibrium reaction 
occurs *2—3 millimeters below the surface. 

Penetration is an inherent property of 
ionizing radiation and increases with the 
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voltage applied. This will explain the in- 
crease in depth dose. 

Furthermore, there is a minimum of 
tangential and circumferential scattering. 
Almost all scatter is in a forward direction. 
This improves the useful beam. It yields a 
more geometrical path of ionization, at the 
same time sparing to a greater degree in- 
tervening normal tissue 

A word of caution. The skin no longer is 
a limiting factor. Clinical judgment and 
deep tissue reaction, especially within 
mucous membrane, must be our guides. If 
a crossfire technique is used, the increase 
in the exit dose must be considered. 

Lastly, protection factors especially with- 
in the limits of the useful beam are going 
to be totally different. No longer will a 
thin strip of lead rubber or a few milli- 
meters of lead be sufficient to protect the 
patient. The protection of personnel and 
adjoining rooms also presents a new prob- 
lem. 

Acknowledging the physical properties 
of supervoltage roentgen rays it remains to 
assess their value to the therapist and his 
patient. The common denominator here, 
as with any mode of cancer treatment, 1s 
the response of the tumor. This is known 
as the biological effect. In radiation therapy 
this is produced as the roentgen rays inter- 
act with matter. More precisely, it is the 
number of roentgens which are absorbed in 
a given volume of tissue over a stated 
period of time. It is the cellular alteration 
which takes place in this tissue. Is this re- 
action or is the clinical result with 2,000 kv. 
(peak) going to differ from that observed 
with 200 kv. (peak), assuming an equal 
dose in each instance? 

Trump and others feel that the biological 
effect is the same below the surface of the 
skin regardless of the quality of the inci- 
dent beam. Theoretically then, supervolt- 
age roentgen rays hold no advantage in 
tumor response. In all fairness, it must be 
stated that no one to date has properly 
been able to handle this wavelength in a 
precise manner. Too often the lesions were 
too far advanced to be of any comparative 
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value. Too often too small a series of cases 
were treated. 

We have been familiar with 1,000 kv. 
therapy for twenty years. Schulz, after 
eight years’ experience, states that no real 
advantage accrues from supervoltage as 
far aS curing a greater number of cancer 
patients is concerned. 

It would appear rational to expect that 
supervoltage roentgen rays will produce in 
tissues below the skin the changes peculiar 
to ionizing radiation at the surface. Schulz 
warns against the skin damage which ap- 
pears late in the posttreatment phase. I will 
take it for granted that you are familiar 
with the damage to the mucous membrane 
of the intestines, bladder, and rectum and 
even the spinal cord from ultra high volt- 
age as reported in the literature. 

A word or two as to rotation therapy. To 
my mind, this combination of a supervolt- 
age beam with a core of ionization is the 
ultimate in technical perfection. 

Crossfiring or multiple small beam ther- 
apy using supervoltage has been found 
very satisfactory, provided the number of 
sites of entry are four or less and some 
thought has been given to treatment plan- 
ning. However, when more than four fields 
are employed, it becomes almost techni- 
cally impossible to reproduce the physical 
set-up, no matter how great is the control 
of the patient. Even when using light de- 
fining mechanisms built into so many of the 
present day machines, there is the very 
real danger of “‘hot spots” and poor cen- 
tering. 

Furthermore, if supervoltages of 1 and 2 
million volts are used, crossfiring particu- 
larly may be hazardous due to the high exit 
dosages characteristic of these wavelengths. 

Nielsen and others working with 200 kv. 
carried the idea of multiple small field 
therapy to its ultimate refinement. They 
rotated a patient about an axis perpendicu- 
lar to the plane of the primary treatment 
beam. This allowed them to deliver to a 
lesion in the thoracic esophagus a dose al- 
most $0 per cent again as large in the same 
period of time as was given with a tech- 
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nique using multiple fields. 

Here at Massachusetts Institute of Tech- 
nology this very plan is in operation. Rota- 
tion is combined with a highly penetrating, 
well defined beam of ionization. Rotation 
further enhances the qualities of super- 
voltage by virtue of its reduction in the 
damage to the skin and intervening tis- 
sues. Therefore, this combination, if prop- 
erly understood, should allow the thera- 
pist to deliver to a certain group of tumors 
doses of radiation previously unattainable 
in comparable periods of time. It would 
seem ideally suited to treatment of midline 
deeply situated lesions, such as those in 
the esophagus, mediastinum, pituitary, 

nasopharynx, hypopharynx, bladder and 
perhaps the cervix. 

Briefly, this is a summary of a treatment 
plan. Let us assume the patient has a car- 
cinoma of the middle third of the esophagus. 
Fluoroscopically, the extent of the lesion 
is mapped out in the treatment position 
which is upright. Appropriate marks are 
placed on the patient’s skin. The patient 
is lined up in two planes at right angles one 
to the other and roentgenograms taken 
with the treatment machine and the cen- 
tering of the lesion checked against the 
previous sighting. Once the lesion is prop- 
erly centered, indelible markings corre- 
sponding to the treatment area are placed 
on the patient. The light-defining mechan- 
ism of the roentgen-ray beam is turned on 
and the field size properly set up. The pri- 
mary beam in all cases is interrupted or 
actually molded by the use of ingenious 
positioning of variously shaped lead filters 
to cut out the beam where it may pass 
through vital structures (viz., spine, eye, 
lung, etc.) otherwise impossible to remove 
from the primary beam without materially 
reducing its effectiveness. Once this 1s 
done, the patient is secured firmly in posi- 
tion. As the patient is rotated, the room is 
darkened and the beam of roentgen rays 
defined by the light beam is watched by the 
operator from an adjoining room. The pa- 
tient is rotated very slowly, about one 
revolution per minute. For the average 
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patient this means that any one portion 
of his skin will be in the direct path of the 
beam probably for no more than a second 
and a half. The lesion will be within the 
beam all the time. The intervening tissues 
will be exposed for varying lengths of time 
dependent almost entirely on the size of 
the portal of entry. There will be greater 
exposure of normal tissue, the greater the 
field size. 

Tissue dosage is calculated as with any 
other method employing radiation. The 
100 per cent zone instead of being measured 
at the surface of the skin, is measured at 
the center of rotation and is known as the 
“axis air dose.”’ This is a distance of 122.5 
cm. away from the target. Estimation of 
tissue dose or axis tumor dose is made on 
cross section charts drawn to scale and su- 
perimposed on a 360 degree circle. The dose 
to any given point in or about the tumor 
site is calculated considering the portals of 
entry as discontinuous. The contribution 
of each of these fields is summated yielding 
the true estimate of the delivered dose. 


The lesion (esophagus) to be treated, if 


the patient is 20 cm. in the anteroposterior 
diameter and 28 cm. from side to side and 
the lesion is considered to be 7 cm. away 
from the posterior chest wall and 13 cm. 
away from the anterior chest wall, will re- 
ceive a tumor dose of between 5,000 and 
6,000 r within a period of thirty to forty 
days without any damage to the skin. 
There should be no appreciable damage to 
the lungs, since the portals used are quite 
narrow (10 by 6 cm.). The dose to any por- 
tion of the skin in this case, which would 
require an air dose of at least 8,500 to 
10.000 r. will be about 60 r. 

It must be re-emphasized that, despite 
rotation and supervoltage, unless attention 
is paid to the distribution of ionizing radia- 
tion in the tissues, especially significant 
with this newer method, unpresaged trou- 
ble may occur. 

I have tried here this evening to present 


an accolade to the physicist without whom 
radiation therapy would not have reached 
its present enviable position. On the other 
hand, I know the physicist in all humility 
says his efforts would be fruitless without 
the clinical judgment of the radiation 
therapist. 

I would not be honest with myself if I 
did not say here I deprecate the growing 
custom of our times indulged in by uni- 
versities, hospitals, lay organizations and 
individuals of presenting the advances and 
discoveries, alleged or otherwise, of medi- 
cine in the public press instead of in ac- 
cepted medical journals, their rightful 
place. 

May I close with a word to all you 
younger men going into the field of radia- 
tion therapy. You will be practicing medi- 
cine. I remember before taking up the 
study of medicine, I consulted a distin- 
guished New York physician who recalled 
to me that “cure” comes from the Latin, 
“cura,” care for, have anxiety for, have 
solicitude for. That is the rewarding part of 
radiation therapy. You take care of pa- 
tients. To quote Robert Newell, a scien- 
tist in his own right and an outstanding 
radiologist, ‘““There is nothing that so con- 
vinces us that we are important and neces- 
sary as the patient who leans on us—and us 
alone—for the relief of his affliction or 
actually in fear of his life.”’ Always display 
a proper amount of humility and tact. 
“If your consultant is wrong, try not to 
make him change his mind in public—it’s 
as hard to take as changing one’s pants in 
public.” 

‘Courage is the cornerstone of character. 
How we admire the man who stands up for 
himself when he knows he is right. The 
only thing we admire more is the one who 
stands up for another, because he knows 
that other one is right.” 


465 Beacon St. 
Boston, Massachusetts 
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EXPERIENCES IN THE RADIATION THERAPY OF 
MEDULLOBLASTOMA OF THE CEREBELLUM 


By ISADORE LAMPE, M.D., and ROBERT S. MacINTYRE, M.D.* 


From the Department of Roentgenology, University of Michigan 
ANN ARBOR, MICHIGAN 


I" SEPTEMBER, 1949, the authors‘ re- 
ported 25 cases of medulloblastoma of 
the cerebellum treated by operation and 
irradiation during 1938 to 1945 inclusive. 
Eighteen of the patients had died, 9 within 
the first year after treatment, 13 within two 
years and 16 within three years. One pa- 
tient died thirty-eight months and 1 sixty- 
eight months after treatment. Seven pa- 
tients were alive, at thirty-three, forty- 
seven, fifty, seventy, seventy-two, eighty- 
three and ninety-two months after treat- 
ment. The present report is concerned with 
the subsequent fate of these 7 survivors. 

In 1946 another patient three years old 
with medulloblastoma of the cerebellum 
was operate upon and a gross total removal 
was performed. This patient was irradiated 
postoperatively but died six months later. 
This patient is added to the series, making 
a total of 26 cases treated from 1938 to 1946 
inclusive. 

The details of the technique of irradiation 
have been given elsewhere.‘ Briefly the 
method of treatment consisted of daily ir- 
radiation of two lateral fields covering the 
posterior half of the skull with doses of 250- 
300 roentgens (measured in air) to each of 
the two fields for a total dose of 1,750 to 
1,800 r (air) using 200 kv., half-value layer 
0.9 mm. Cu, at a distance of 50 cm. Then 
two lateral fields covering the anterior half 
of the skull were treated in the same 
manner. The next segment consisted of 
two fields over the upper two-thirds of the 
spine to which like daily and total doses 
were administered. During the last phase of 
treatment a third spinal field was irradiated 
with the same daily and total doses. In 
some patients while the third spinal field 
was treated additional irradiation of the 
posterior skull fields was carried out raising 


the total dose to each of these fields by 400 
to 500 r. 

The 7 patients who were survivors at the 
time the previous report was written are 
still alive, at 64, 8, 87s, 93, 94, 103 and 
II7s years after beginning of radiation 
treatment. Because of interest which natu- 
rally centers on such long survival of pa- 
tients with medulloblastoma of the cere- 
bellum, abstracts of each case history are 
presented. 


REPORT OF CASES 


Case 1. P. M. (No. 458135), female, aged 
nine years, admitted March 13, 1940, with his- 
tory of headaches for eight months, projectile 
vomiting for three months, anorexia and con- 
finement to bed for one month. Physical exami- 
nation revealed an acutely ill child. Positive 
findings included a positive Romberg test, wide- 
based, staggering ataxic gait, bilateral papil- 
ledema, coarse nystagmus, slight weakness in 
left extremities, dysdiadochokinesia of the left 
hand, past pointing to the left and hypoactive 
reflexes most evident on the left. Skull roent- 
genograms showed signs of increased intra- 
cranial pressure. 

The clinical impression was a cerebellar neo- 
plasm, probably in midline, involving the left 
side more than the right. Ventriculography was 
not considered necessary and a suboccipital 
craniectomy and incomplete removal was per- 
formed on March 15, 1940 (Dr. Carl F. List). 

At operation the surface of a soft, highly 
vascular tumor was encountered at a depth of 
2.5 cm. in the left cerebellar hemisphere. As 
tumor tissue was removed it was discovered 
that the lesion arose from the roof of the fourth 
ventricle and extended into both cerebellar 
hemispheres but more into the left than the 
right. The neoplasm infiltrated the lateral por- 
tions of the floor of the fourth ventricle, espe- 
cially on the right side. These portions could not 
be removed but the rest of the lesion was re- 


* Presented at the Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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moved. The dilated aqueduct was seen through 
which fluid pulsated from above. 

The tissue was examined by the Department 
of Pathology (Dr. L. Catron) and by the neuro- 
pathologist (Dr. K. Scharenberg) of the Neuro- 
psychiatric Institute and in both instances the 
diagnosis of medulloblastoma was made. 

The postoperative course was not unusual 
and roentgen treatment was started on April 1 
and completed on April 30, 1940. The patient 
was discharged in fair condition. 

The patient never returned but was under the 
care of local physicians. Reports of the pa- 
tient’s condition were submitted throughout 
the period of follow-up. They are summarized 
as follows: 

After her return home the patient’s strength 
improved but occasional vomiting occurred in 
May and June, 1940. During the winter of 
1940-1941 she suffered severe headaches. She 
improved and felt well during the summer of 
1941. In the fall of that year she was reported to 
have acted queerly and to have “‘lost her mind” 
for one week. Although she was not able to read 
or write after returning home, she was other- 
wise alert mentally until this episode. Two 
months later she was again seriously ill with 
headaches, vomiting, blindness, deafness, high 
fever and delirium. Convulsive seizures first 
developed during the summer of 1944 following 
a year of good health. In 1945 grand and petit 
mal seizures were reported. These convulsions 
have continued until the date of last follow-up 
information of January 10, 1951. By 1947 she 
was almost totally blind and was unable to 
dress or feed herself or walk about the house 
and was losing weight (weighed 87 lb.). In 1949 
she was described as being absolutely helpless, 
almost totally blind, weighing 65 pounds, but 
her mind was still clear. By October, 1950, she 
was unable to express herself. The last follow-up 
report is dated January 10, I951: progressive 
mental failure, unable to differentiate day from 
night and does not understand anything that is 
said to her; at times talks continually but non- 
sensically; continued convulsions. 


Summary. Subtotal surgical removal of 
medulloblastoma with __ postoperative 
roentgen treatment. Alive ten years and 
nine months after radiation treatment but 
a helpless invalid who has shown progres- 
sive physical and mental deterioration with 
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convulsions for almost seven years. Onset 
of convulsions four years after treatment. 


Case 11. V. D. (No. 464563), female, aged 
eighteen, admitted July 6, 1940, with three 
months’ history of increasingly severe occipital 
headaches and staggering gait. Vomiting, not 
projectile in type, began several weeks after the 
onset of headache. Diminution in vision was 
noted two to three weeks before admission. Ex- 
amination showed bilateral choked discs; slight 
horizontal nystagmus to the left and slight 
vertical nystagmus upward; finger-to-nose and 
heel-to-knee tests were unsteady bilaterally, 
especially on the left; mild bilateral hypo- 
tonicity of the extremities; considerable ataxia 
on standing and walking with tendency to 
stagger to the left; falling to the left in Rom- 
berg position; diadochokinesia fair. Routine 
skull roentgenograms were negative. Ventricu- 
lography showed moderate internal hydroceph- 
alus; the fourth ventricle was well defined and 
displaced to the left. On July 25, 1940, a right 
suboccipital craniectomy was performed with 
gross total removal of a tumor arising from the 
roof of the fourth ventricle extending chiefly 
into the right cerebellar hemisphere (Dr. Carl 
List). 

At operation at a depth of 2.5 cm. in the right 
cerebellar hemisphere a grayish, highly vascular 
tumor was encountered. Macroscopically it ap- 
peared to be a medulloblastoma. The tumor in- 
volved the roof of the fourth ventricle and ex- 
tended to a greater extent into the right than 
the left hemisphere. The floor of the fourth 
ventricle was not involved. All gross evidence of 
tumor was removed widely, exposing the floor 
of the fourth ventricle and the aqueduct. Es- 
cape of fluid from the aqueduct into the fourth 
ventricle was noted. 

Pathological diagnosis by the Department of 
Pathology was medulloblastoma (Dr. C. V. 
Weller and Dr. R. C. Wanstrom). 

Roentgen treatment was started on August 6, 
1940, and completed on September 6, 1940. 
During irradiation the patient experienced tem- 
perature elevation, nausea and vomiting which 
gradually subsided. The patient left the hospital 
in excellent general condition but with residual 
ataxia of the right extremities due to removal of 
tumor and overlying cerebellar tissue. 

The patient returned on October 25, 1940, 
having felt well until two weeks previously 
when she developed anorexia, nausea and 
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vomiting. Examination disclosed the patient to 
be well nourished and in no distress. Alopecia 
with pigmentation and scaling of the scalp was 
present and a gait typical of a cerebellar syn- 
drome. The patient was placed on a dry diet 
with disappearance of the nausea and vomiting. 

The patient was re-admitted on November 
25, 1940, because of progressive ataxia, weak- 
ness, headaches, diplopia and difficulty in void- 
ing. Beyond slightly choked discs, there were 
no new neurological findings. A ventriculogram 
on November 29, 1940, showed internal hydro- 
cephalus and only questionable evidence of re- 
current tumor on the left. It was felt that an- 
other suboccipital exploration was not justified 
and a third ventriculostomy was done on No- 
vember 30, 1940, as a palliative measure to re- 
duce the internal hydrocephalus and the in- 
creased intracranial pressure. Following this, 
the headaches disappeared. 

The patient was seen on February 6, 1941, at 
which time she had no headaches or nausea and 
vomiting. Bilateral mild secondary optic 
atrophy and right-sided cerebellar symptoms as 
before were present but she was able to walk 
fairly well without support. Additional exami- 
nations during 1941 and 1942 showed that the 
patient continued to be in good general condi- 
tion, had gained weight, and her neurologic 
status remained unchanged. She attended 
school. 

On October 24, 1945, the patient’s general 
physical condition was good. The scalp was par- 
tially epilated. Neurologic findings were as be- 
fore except for increased cerebellar sympto- 
matology. She gave a history of two attacks 
during which she “‘felt numb all over and could 
not move or talk.’”’ She was teaching school. 
During 1946 and 1947 she was attending college 
and reported her health to be fine and stated 
that her gait had improved. 

On February 7, 1948, she suddenly experi- 
enced vertigo and became unconscious. Left 
hemiparesis and left homonymous hemianop- 
sia as well as cerebellar signs were found on 
hospitalization. A ventriculogram on February 
11, 1948, showed moderate symmetrical dilata- 
tion of the ventricular system without de- 
formity or displacement. By February 12, 
1948, a total left hemiplegia was present. Feb- 
ruary 17, 1948, left sided jacksonian convul- 
sions occurred. A right internal carotid arterio- 
gram on February 18, 1948, showed no abnor- 
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mality. By March 11, 1948, she showed im- 
provement which was considerable three days 
later. (The patient was under the care of Dr. 
Carl F. List at a hospital in Grand Rapids, 
Michigan, for this episode.) She made a slow 
recovery but eventually the hemiparesis cleared 
up practically completely. The cerebellar signs 
continued. 

Throughout 1949 and 1950 she reported she 
was feeling fine but that she lost her balance 


-easily and had to be very careful when she 


walked. She was last examined by Dr. List on 
September 12, 1951, and showed no evidence of 
recurrent disease; at this time she complained 
of low backache for which no cause could be 
found. 


Summary. Gross total surgical removal of 
medulloblastoma followed by roentgen 
treatment. Alive 117s years after radia- 
tion treatment. A symptomatic episode 
four months after operation, apparently 
due to stenosis of the aqueduct, was over- 
come by a third ventriculostomy. With 
subsequent survival of over a decade, re- 
current tumor as the cause of this episode 
seems excluded. An apparent vascular 
accident occurred 73 years after radiation 
treatment. Patient’s condition on last exam- 
ination was good except for low backache 
and difficulty in walking. 


Case 1. R. S. (No. 492565), male, aged 
fourteen, admitted November 1, 1941, with a 
history of dizziness five months before, head- 
ache for six weeks, and nausea, vomiting, di- 
plopia and blurring of vision for two weeks. 
Physical examination revealed bilateral papil- 
ledema, nystagmus, tendency to past pointing 
and slightly staggering and broad-based gait. 
Skull roentgenograms showed prominent digi- 
tal markings and widening of the coronal su- 
ture. Ventriculogram showed a midline cere- 
bellar lesion. On November 5, 1941, a suboccipi- 
tal craniectomy with gross removal of a tumor 
was done (Dr. Max M. Peet). 

At operation a tumor was encountered in the 
right cerebellar hemisphere at a depth of 2 cm. 
The tumor extended to the midline, invaded 
the roof of the fourth ventricle and also the left 
cerebellar hemisphere. All visible tumor was re- 
moved. It was about the size of a small lemon 
and appeared to have arisen from the roof of 


662 


the fourth ventricle, invading its lateral walls 
and both hemispheres. 

The removed tissue was examined in the De- 
partment of Pathology (Dr. C. V. Weller) and 
in the Department of Neuropathology (Dr. K. 
Scharenberg); both rendered a diagnosis of 
medulloblastoma. 

Postoperatively it was necessary to relieve 
increased intracranial pressure by lumbar 
puncture on one occasion. By November 12, 
1941, the wound was well healed. Roentgen 
treatment was started on November 14, 1941, 
and completed on December 13, 1941. There 
was anorexia throughout the period of irradia- 
tion with occasional nausea and vomiting. 

The patient was seen again on September 15, 
1942, with interval history of continued im- 
provement and weight gain. Examination re- 
vealed a well developed, healthy looking boy 
with slight nystagmus on extreme right gaze, 
slight dysdiadochokinesia of left hand and nor- 
mal finger-to-nose and heel-to-knee tests. 

On September 12, 1943, the patient de- 
veloped neck pain, fever of 102° F. and vomited 
on two occasions. He was admitted on Sep- 
tember 20, 1943, with complaint of sore neck 
and loss of use of the right arm. Examination 


showed hair to be sparse except at the vertex of 


the skull. Nystagmus was still present. The 
neck muscles, including both trapezius muscles, 
were weak; right upper extremity muscles were 
markedly weak. Also there was weakness of the 
shoulder girdle muscles and winging of both 
scapulae. Definite Kernig’s reflex bilaterally. 
No definite ataxia. A diagnosis of poliomyelitis 
was made and the patient was discharged on 
September 30, 1943, without significant change. 

Letters from his physician in 1945 and 1946 
reported general health to be good. The patient 
attended school regularly but his mental ability 
was somewhat impaired. Alopecia, weakness of 
the arm and pronounced torticollis were pres- 
ent. Patient exhibited frequent periods of de- 
pression and temper tantrums which appeared 
to be related to poor psychic adjustment to the 
pronounced neck deformity (torticollis) and the 
alopecia. 

In 1947, it was reported that he was well and 
working; torticollis and alopecia persisted. 
This situation has persisted and the last follow- 
up information dated January 30, 1951, stated 
that the patient’s health was good and that he 
was able to work. 


Summary. Gross total surgical removal 
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of medulloblastoma with postoperative 
roentgen treatment. Alive nine years and 
two months after radiation treatment. 
Approximately two years after this treat- 
ment, patient had poliomyelitis resulting 
in severe torticollis. Apparently patient has 
shown some mental impairment but is in 
good general health and able to work. 


Case iv. S. N. (No. 495466), male, aged 
twelve, admitted December 27, 1941, with his- 
tory of increasingly severe headaches, altera- 
tion of gait, impairment of vision and weight 
loss over a period of four months with more re- 
cent development of nausea and vomiting. 
Physical examination showed a chronically ill, 
well developed white male with typical signs of 
a fourth ventricular tumor: bilateral choked 
discs—4 diopters swelling, pronounced horizon- 
tal nystagmus and slight upward nystagmus 
with incoordination and mild paresis of conju- 
gate lateral and vertical eye movements, bi- 
lateral mild sixth nerve weakness, slight lag- 
ophthalmos on right indicating minimal facial 
weakness of peripheral type on right, consider- 
able static ataxia when standing and walking, 
with greater deviation tendency to the right, 
mild kinetic ataxia and dysdiadochokinesia of 
both arms and legs and past pointing with both 
arms, especially the right one, outwards. Skull 
roentgenograms showed slight sutural separa- 
tion. Ventriculography was not done. On Janu- 
ary 2, 1942, a suboccipital craniectomy was 
carried out with subtotal removal of a tumor of 
the fourth ventricle which extended into the 
left cerebellar hemisphere (Dr. Carl F. List). 

At operation, a grayish-red nodular tumor 
was found at a depth of 2.5 cm. in the medial 
part of the left cerebellar hemisphere. The tu- 
mor was soft and had the characteristic appear- 
ance of a medulloblastoma. It was the size of a 
large plum, filled the entire cavity of the fourth 
ventricle and also spread somewhat to the right 
side. A free flow of ventricular fluid through the 
aqueduct was established following removal of 
the tumor, but a portion attached to and in- 
filtrating the lower half of the floor of the 
fourth ventricle could not be removed. 

Postoperatively there was evidence of a right 
peripheral seventh nerve palsy, lumbar punc- 
ture was necessary on several occasions, and 
pneumonia developed at the left base and 
cleared on treatment with sulfathiazole. Ex- 
posure keratitis of the right eye was treated by 
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tarsorrhaphy on January 22, 1942. Roentgen 
treatment was started on January 13, 1942, and 
completed on February 11, 1942. 

The pathology report on the excised tissue 
was “a neoplasm of poorly differentiated cell 
type. The cells are round or slightly oval. A 
medulloblastoma” (Dr. R. C. Wanstrom). The 
same diagnosis was made in the Department of 
Neuropathology (Dr. K. Scharenberg). 

The patient returned in August, 1942. He 


was feeling well, appetite was good, was able to - 


ride a bicycle and play games. Examination 
showed roentgen epilation, bilateral secondary 
optic atrophy as result of the previously choked 
discs. Visual acuity was: O.D. 6/30, O.S. 
6/15+2. He still had a complete right facial 
paralysis (nuclear or radicular) and also a nu- 
clear sixth nerve palsy on the right combined 
with paralysis of the lateral gaze to the right. 
In addition, there was supranuclear involve- 
ment of the right internal rectus. The extremi- 
ties were hypotonic. There were moderate bi- 
lateral cerebellar signs but no past pointing or 
gross ataxia on finger-to-nose testing. The gait 
was still broad based and slightly unsteady. The 
neurosurgeon stated that the residual neuro- 
logical findings were due to injury of the floor of 
the fourth ventricle on the right side when the 
tumor was removed; there was no evidence of 
neoplastic recurrence. Re-examination two 
years later (October 20, 1944) showed the status 
of the cranial nerves to be unchanged, bilateral 
optic atrophy and nystagmus as before. The 
cerebellar signs were only mild; station and 
gait much improved. Vision: O.D. 6/30, 
O.S. 6/9+2; with glasses O.D. 6/12, O.S. 6/12. 
He felt well and attended school (gth grade). 
The patient continued to do well; in 1947 he 
was a senior in high school and a good student. 
This state continued until June, 1949, when he 
had a generalized convulsion. Two and one-half 
weeks before admission (October 9, 1949) to the 
hospital, frequent left-sided convulsions began. 
These started in the mouth and progressed to 
involve the whole side. He also developed 
apathy, nausea and vomiting, and left-sided 
weakness. On physical examination the patient 
was quite drowsy, slow to answer questions and 
obey commands. In addition to the previous 
persisting neurological changes, a left hemi- 
paresis was present with increased deep reflexes 
and absent abdominal reflexes on the left. Pain 
was perceived bilaterally. Finger-to-nose test 
on right was good but on left could not be 
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tested because of weakness. He was unable to 
stand without falling. 

A clinical diagnosis of recurrent medullo- 
blastoma was made and patient was referred for 
additional roentgen treatment. Because of the 
long interval of apparent freedom from neo- 
plasm (almost eight years), this diagnosis was 
considered unlikely to be correct and the pa- 
tient was not accepted for treatment. It was 
considered that late radiation brain changes 
were most likely the cause of his symptoms; 
complete investigation even to the extent of an 
exploratory operation was recommended. 

An electroencephalogram on October 14, 
1949, suggested an extensive lesion in the tem- 
poral lobe of the right hemisphere; the possi- 
bility of multiple lesions could not be excluded. 
Ventriculography showed mildly dilated ven- 
tricles with an unexplained shift of the ven- 
tricular system to the left. An arteriogram 
showed no displacement of the anterior or 
middle cerebral vessels. No diagnosis could be 
made. On October 24, 1949, an exploration of 
the right frontotemporal lobes was carried out 
with a biopsy of the right temporal lobe (Dr. 
Charles Wilson). 

At operation the surface of the right tem- 
poral lobe and sylvian notch appeared normal. 
On palpation the cortex was more firm than 
normal. Particularly in the temporal region, the 
surface of the brain felt hard. On introducing 
the exploring needle, resistance was encoun- 
tered on exploring in every direction in the 
temporal lobe; no area of focal softening or cyst 
formation was encountered. Less resistance was 
found in the posteroinferior part of the frontal 
lobe. Cortex was removed from the temporal 
lobe; no definite abnormality was found but the 
subcortical tissue was unusually tough. Several 
small pieces of subcortical tissue were removed. 

The removed tissue which was studied in the 
Department of Neuropathology (Dr. Scharen- 
berg) was reported to show diffuse gliosis which 
was considered to represent radiation damage. 

Postoperatively the patient was placed on 
dilantin and phenobarbital. He returned for 
re-examination on December 8, 1949, with his- 
tory of no convulsions and gradual improve- 
ment of the hemiparesis. He had difficulty in 
reading and showed instability on walking. He 
was slow to understand questions but responded 
fairly intelligently. The right eye was fixed in 
the forward direction, bilateral optic atrophy 
was present, right facial peripheral paralysis 
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persisted and strength was good in all extremi- 
ties. 

The patient returned again on January 11, 
1950, with a history of five or six abortive grand 
mal episodes since the last visit. Walking had 
improved as had the use of the hands. During 
the course of the visit, the neurosurgeon noted 
ten to fifteen petit mal seizures of which the 
parents were unaware. On the next visit, one 
month later, it was reported that he was given 
to outbursts of temper and sulking and that he 
had attempted to strangle his brother on one 
occasion. His vision was fair for gross objects. 
He was definitely slower in his movements and 
quite ataxic. Both arms and legs were very 
strong. 

The last follow-up information, dated July 
17, 1951, obtained from a letter from his par- 
ents, indicated that he was getting along pretty 
well. Convulsions were still occurring, some- 
times twice weekly; at other times a whole 
month would elapse with none. He still swayed 
on walking. 


Summary. Subtotal surgical removal of 


medulloblastoma with postoperative roent- 
gen treatment. Alive 9} years after the 
radiation treatment. Convulsions first 
occurred 73 years after treatment and have 
been present for two years. Exploratory 
operation, seven years and nine months 
after irradiation, revealed an abnormally 
firm brain which microscopically showed 
diffuse gliosis. 


Case v. R. E. D. (No. 533880), male, aged 
four, admitted September 23, 1943, with his- 
tory of vomiting for one month becoming pro- 
jectile in character five days before admission. 
Gait became unsteady and staggering one week 
and vertigo developed two days before admis- 
sion. Examination showed slight papilledema, 
unsteady gait and poor adiadochokinesia bi- 
laterally. Skull roentgenograms showed no 
definite abnormality but ventriculography dis- 
closed moderate internal hydrocephalus; the 
aqueduct and fourth ventricle were not seen. 
On September 27, 1943, a suboccipital craniec- 
tomy with gross total removal of a cerebellar 
tumor was carried out (Dr. Carl F. List). 

At operation, when the dura over the cere- 
bellar hemispheres was opened, a grayish, rela- 
tively avascular surface tumor which filled the 
entire posterior cistern was seen. The tumor in- 
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filtrated into both hemispheres and occupied 
the entire lower half of the vermis. In addition, 
there was a large extension into the spinal 
canal. These portions were removed as well as 
another piece which arose from the roof of the 
fourth ventricle and had grown far laterally 
into the left hemisphere, as well as a process of 
the tumor which, growing into the left hemi- 
sphere, as well as a process of the tumor which, 
growing into the fourth ventricle, had practi- 
cally plugged this cavity. All visible tumor tis- 
sue appeared to have been removed. 

Microscopic examination of the tumor tissue 
carried out in the Department of Neuropathol- 
ogy was reported as medulloblastoma (Dr. N. 
Malamud). 

The child did well postoperatively and roent- 
gen treatment was started on October 7, 1943, 
and completed on November 8, 1943. Vomiting 
occurred on two occasions. 

Examination on June 20, 1944, showed some 
return of hair on the scalp, normal fundi and no 
cerebellar signs except minimal ataxia. There 
were no complaints. The parents reported that 
the child played normally. This situation per- 
sisted throughout the subsequent years, in- 
cluding 1951. The boy developed normally; at 
twelve years of age he weighed 1053 pounds and 
was 58% inches tall. He attended school where 
he was an honor student, did farm chores, and 
had complete freedom from headache and 
vomiting. On November 5, 1951, while playing, 
he was struck on the posterior part of the head. 
He did not lose consciousness but was nause- 
ated and vomited and did not feel well for sev- 
eral days; after this he regained his normal 
status. Examination on November 26, 1951, 
revealed the scalp hair to be dry and sparse 
with some alopecia in the occipital region. The 
occipital skin showed light mottled pigmenta- 
tion and dryness. Neurological examination was 
negative; all cerebellar tests were satisfactory. 
There was no evidence of recurrent neoplasm. 


Summary. Gross total removal of medul- 
loblastoma with postoperative roentgen 
treatment. Alive and well eight years and 
one month after radiation treatment with- 
out physical or mental impairment. 


Case vi. G. H. (No. 539313), female, aged 
thirty-two months, admitted December 31, 
1943, with history of intermittent projectile 
vomiting for two months. On several occasions 
patient showed evidence of dizziness and im- 


VoL. 71, No. 4 


balance with a tendency to fall to the right. 
Only one episode of headache. Physical exami- 
nation was essentially normal except for bi- 
lateral papilledema. Routine skull films showed 
some sutural separation and a ventriculogram 
revealed moderate internal hydrocephalus. The 
fourth ventricle was visualized and was normal 
in shape and slightly dilated. 

On January 3, 1944, a suboccipital craniecto- 
my was performed (Dr. Max M. Peet). The 
arachnoid over the cisterna magna was greatly 
thickened and had the appearance of a plastic 
arachnoiditis. A section of this was removed and 
the superior portion of the fourth ventricle was 
explored. No gross tumor was seen within the 
ventricle. 

Microscopic examination of the removed tis- 
sue was reported as medulloblastoma (Dr. K. 
Scharenberg). 

Postoperatively considerable nausea and 
vomiting occurred but the recovery was fairly 
satisfactory. Roentgen treatment was started 
on January 11, 1944, and completed on Febru- 
ary Il, 1944. 

Until October, 1944, the patient was in good 
health, gained weight, ran about the house, and 
hair was returning. On October 17 the patient’s 
father, a physician, reported that the patient 
had convulsions for one-half hour followed by a 
semicomatose state for one and one-half days 
After the semicoma passed she seemed to be in 
good health. She reportedly received more 
roentgen treatment but no data on this are 
available. Through 1945 to 1947, the patient 
was reported consistently to be in good health 
and gained weight. Photographs during this 
period showed a well developed child with a full 
head of hair. In May, 1949, the mother reported 
the child to weigh 80 pounds with good memory 
and intelligence but to have eye trouble, “‘some- 
times cannot see for a moment.” In 1950 pa- 
tient developed epileptic seizures which have 
continued until the time of the last follow-up 
information in the first part of 1952. 


Summary. Subtotal surgical removal of 
medulloblastoma with subsequent roentgen 
treatment. Alive eight years after roentgen 
treatment but has been having epileptic 
attacks for at least 3 years. 

Case vit. M. V. (No. 564182), female, aged 
eight, admitted February 15, 1945, with history 
of slight headache of short duration in October, 
1944, with subsequent clumsiness, dizziness and 
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inability to judge distance correctly. Violent 
frontal headache appeared in December, associ- 
ated with forceful vomiting lasting for five to 
six days. Three days before admission patient 
suffered severe headache accompanied by pro- 
jectile vomiting, staggering gait, anorexia and 
increased irritability. Examination disclosed 
questionable nystagmus in vertical plane, bi- 
lateral papilledema, retinal hemorrhages, past 
pointing on finger-nose test on left, slight vagus 
voice and an unsteady, staggering gait. Ven- 
triculography carried out on February 23, 1945, 
disclosed evidence of a midline cerebellar tu- 
mor. On February 24, 1945, suboccipital crani- 
ectomy was performed with subtotal excision of 
a tumor (Dr. Max M. Peet). 

At operation, following incision of the vermis, 
a grayish, partially necrotic infiltrating mass 
was disclosed, extending into both cerebellar 
hemispheres. After total excision from the 
hemispheres and the vermis, the tumor was 
found to fill completely the fourth ventricle, 
passing through the aqueduct (which was di- 
lated to the diameter of a cigarette) into the 
third ventricle; this was removed in one piece. 
However the tumor invaded the left lateral wall 
and the floor of the fourth ventricle and this 
could not be removed. 

On the removed tissue, a pathological diag- 
nosis of medulloblastoma was made (Dr. K. 
Scharenberg). 

The postoperative course was not unusual 
and roentgen treatment was started on March 
7, 1945, and completed on April 10, 1945. The 
patient’s condition improved during the period 
of irradiation; she vomited small amounts on 
most days. The voice returned to normal. The 
patient was discharged on April 10, 1945. 

One month later, her physician reported oc- 
casional vomiting and considerable difficulty 
in walking, but six months after discharge 
examination by the same physician disclosed 
normal fundi, fairly steady gait with improve- 
ment in general condition. In 1947 she was re- 
ported to be in good health with some unsteadi- 
ness on walking. Mentally she seemed to be 
normal and her hair had returned. Reports in 
1949, 1950 and early in 1951 stated the patient 
to be hale and hearty, that she had done well in 
school and that her only abnormality was a 
slight unsteadiness on walking. It was reported 
that the patient learned to write left handed in- 
stead of right handed which was normal for her. 
The last follow-up information was dated July 
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6, 1951, and stated that her condition was un- 
changed except for questionable increased in- 
stability at times. 


Summary. Subtotal surgical removal of 


medulloblastoma with postoperative roent- 
gen treatment. Alive and well 6} years after 
radiation treatment. 


DISCUSSION 


In the previous report it was considered 
that the evidence suggested that medullo- 
blastoma of the cerebellum may be a cur- 
able neoplasm in contrast to the generally 
accepted opinion that it was an inevitably 
fatal disease. Four patients had survived 
seventy to ninety-two months after treat- 
ment without evidence of recurrence and 
3 were in good condition. Furthermore, it 
was apparent that the survival was due to 
the radiation treatment since no substan- 
tiated report could be found of a patient liv- 
ing and well more than three years after 
treatment when surgical removal was the 
sole therapy. With the passage of time, the 
evidence for the radiocurability of this 
tumor has become convincing. All of the 7 
survivors are still alive, 64 to I1;y years 
after treatment. 

On the other hand, the picture in respect 


to the late physical and mental status of 


the survivors has been disappointing. Case 
1 has shown progressive physical and 
mental deterioration with convulsions for 
almost seven years. Although alive 103 
years after irradiation, the patient is a com- 
pletely helpless deteriorated individual. 
The continued existence for almost seven 
years after the the first manifestation (con- 
vulsions) of serious brain abnormality 
effectively excludes recurrent medullo- 
blastoma as its cause. The conclusion is 
drawn that the tumor had been eradicated 
but brain damage has developed, presum- 
ably due to the radiation treatment. 

Case iv likewise is an example of ap- 
parent cure of the neoplasm but with brain 
damage which first became clinically mani- 
fest (convulsion) 74 years after treatment. 
At the second operation gross examination 
of the brain, limited to the temporal and 
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posterior part of the frontal lobes on the 
right, revealed abnormally firm tissue and 
microscopic examination showed diffuse 
gliosis. The brain changes are believed to 
represent radiation damage. The patient 
is living 1? years after this exploratory 
operation and although he still has grand 
and petit mal seizures, only partially con- 
trolled by medication, the hemiparesis pres- 
ent preoperatively has cleared completely. 
possibility of recurrent medullo- 
blastoma appears remote. In this patient, 
as in Case 1, the surgical removal of the 
tumor was incomplete. 

A similar situation is seen in Case vi 
(tumor incompletely removed) now alive 
eight years after irradiation with epileptic 
seizures for probably three years. Assess- 
ment of the final status of Case 11 is less 
clear with respect to brain damage, but 
the fact that the patient is alive at 1175 
years points to complete eradication of the 
neoplasm. The occurrence of an acute cere- 
bral episode with hemiparesis (reminiscent 
of the episode in Case Iv) at 7} years after 
irradiation is highly suggestive of brain 
damage. Thus in 3 of the survivors evi- 
dence of brain damage is clearly present; in 
the fourth it is probable. 

Of the remaining 3 patients, in good 
health at time of last follow-up, one is 63 
years postirradiation. In view of the fact 
that Case Iv remained in good condition 
for 73 years after treatment before mani- 
festing convulsions, this patient has not 
been followed long enough to determine the 
final status. Cases 11 and v at gi and 81/5 
yeas after irradiation and in good condition 
apparently are candidates for a good result 
but the possibility of development of 
clinical evidence of brain damage at a fu- 
ture date cannot be excluded. Final evalua- 
tion awaits further follow-up. 

In preparing the report of 1949, an exten- 
sive review of the literature was made 
covering the years 1925 to 1948.‘ the results 
of treatment of this disease were found to 
be uniformly depressing. When Bailey and 
Cushing first segregated this neoplasm 
from the general group of gliomas, the 
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average life expectancy for patients treated 
by operation alone was about seven 
months. With the addition of radiation 
treatment and improvement in irradiation 
techniques, average survival was increased 
to two or three years. Reports of patients 
with longer survival were found, approxi- 
mately 27 surviving more than three years. 
Twelve of these apparently were alive three 
to nine years after treatment, presumably 
without clinical evidence of disease. It 
proved impossible to determine the total 
number of patients from which the 27 
came. In general, the literature dealt with 
prolongation, rather than with the saving, 
of life in patients with this tumor. 

The available literature since 1948 is 
limited and, with one exception, the picture 
of depressingly poor results persists. 
Engeset! reported 4 patients in 1949, 3 
dying less than three years after operation 
and irradiation and I patient, nineteen years 
of age at time of treatment, living at 113 
years, almost blind (this was her visual 
status prior to treatment). Pennybacker,’ 
in 1960, listed 1 survivor (apparently out of 
$7 patients) alive and well seven years after 
treatment. This patient was thirty-five 
years of age when treated. Spitz, Shenkin 
and Grant reported the outlook to be more 
favorable in adults with this disease than 
in youngsters (note the ages at time of 
treatment of the survivors in our series: 32 
months, 4, 8, 9, 12, 14, and 18 years). Freid 
and Davidoff? in 1951 reported on 6 pa- 
tients with 3 alive at 12, 34 and 475 years. 
The last patient was twenty-four years old 
at time of treatment and was in good health 
at last follow-up. In 1951 Grant and Sayers? 
reported 50 cases of medulloblastoma with 
3 survivors for more than three years. One, 
ten years of age at time of operation, was 
alive eleven years later. One died of recur- 
rence seven years after operation of re- 
current neoplasm (this patient was 16 
years old when operated upon). The third, 
aged fifteen years when operated upon, died 
eleven years later, probably of recurrence. 
All their patients received postoperative 
roentgen treatment. 
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The exception to the reported poor treat- 
ment results is found in the statistical re- 
port by Paterson, Tod and Russell’ on the 
results of radiation treatment at their in- 
stitution. Ten patients with medulloblas- 
toma are listed. These were treated during 
1940-1944 and 5 were known to be alive 
five years later; 2 of these were stated to be 
“disabled.” The ages at time of treatment 
are not given but from the brief discusion 
accompanying the tabulation it is inferred 
that all or nearly all were young persons. 
Likewise, apparently the tumors were lo- 
cated in the cerebellum, although no spe- 
cific statement is made. The irradiation 
technique developed at their institution® 
consists of a three field arrangement in 
which one large field posteriorly covers the 
head and spine down to the second sacral 
vertebra, using a focus skin distance of 
120-150 cm. Two anterior oblique fields 
are used to raise the dose in the anterior 
part of the brain. The statement is made 
that the minimum dose to the cerebro- 
spinal system should be 3,500 r in five 
weeks, with the maximum skin dose kept 
under 5,000 r. This technique was started 
in the middle of the reported period of 1940 
to 1944. 

On theoretical grounds, our technique 
employing high daily doses, delivering the 
total dose per segment in the short time of 
seven to ten days, is subject to criticism. 
Estimation of the tissue dose received by 
these patients is difficult but it is probably 
of the order of 2,500 r in the midline of the 
posterior cranial fossa. General clinical ex- 
perience indicates that one may anticipate 
radiation damage when high daily doses 
and short treatment times are utilized, as 
in the patients reported here. This tech- 
nique has been abandoned in favor of a pro- 
tracted course of treatment, delivering to 
the tumor area over a period of fifty-five to 
sixty-five days a dose of the order of 5,000 
to 6,000 r. Whether this method will prove 
equally efficacious in eradicating the neo- 
plasm cannot be predicted. Only a few pa- 
tients have been treated in this manner 
and the interval after treatment is much 
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too short to permit any evaluation. If sur- 
vivors are obtained, it will be years before 
it can be determined whether late brain 
damage is produced. The late status of the 
Paterson cases will be of great interest in 
this respect. 


SUMMARY 


From 1938 to 1946 inclusive, 26 patients 
with medullobastoma of the cerebellum 
were treated by surgery and vigorous post- 
operative irradiation. Seven patients are 
alive from 6} to 117g years after the radia- 
tion treatment (a survival rate of 26.9 per 
cent). Three patients definitely exhibit 
manifestations of brain damage: one is a 
helpless individual, the other two have a 
convulsive disorder. In a fourth patient it is 
probable that brain damage was the cause of 
an acute cerebral episode with hemiplegia, 
from which, however, the patient re- 
covered. Clinical manifestation of brain 
damage first appeared as late as 75 years 
after treatment. Three patients are well 
without evidence of brain disturbance at 
63, 8:'s and 9} years after irradiation. 

The evidence suggests that medullo- 
blastoma of the cerebellum is a radiocur- 
able neoplasm. The high daily dose tech- 
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nique employed in the treatment of this 
series of patients has been abandoned in 
favor of more protracted irradiation. 


University Hospital 
Ann Arbor, Michigan 
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RADIATION TREATMENT OF CARCINOMA 
OF THE CORPUS UTERI* 


By WILLIAM E, COSTOLOW, M.D., JAMES F. NOLAN, M.D., G. CHARLES 
BUDENZ, M.D., and LUCILLE Du SAULT, A.B. 


LOS ANGELES, CALIFORNIA 


HIS study was undertaken to ascer- 

tain, if possible, any direct relationship 
between the clinical results of radiation 
therapy and the dose delivered in the treat- 
ment of carcinoma of the uterine corpus. 
Previous studies on an experimental basis 
have indicated that an improved dosage 
distribution might be obtained by technical 
improvement in the means of intrauterine 
radium implantation.’® Clinical studies 
have indicated improved results from the 
use of such methods by several authors.!:7 
That this improvement is due to more ef- 
fective radiation dosage is a logical con- 
clusion. However, direct dependence of 
outcome upon dosage 1s difficult to demon- 
strate in clinical material. Demonstration 
of such a dependence is especially difficult 
in the consideration of adenocarcinoma of 
the corpus uteri. Here there are many 
clinical variables which may influence not 
only the technique of radiation therapy, 
but also the clinical outcome itself. A con- 
clusion that radiation dosage, delivered, 
is of prime importance in clinical success or 
failure must be carefully evaluated. 


MATERIAL 


The material used in this study includes 
some 248 patients with carcinoma of the 
uterine corpus treated at the Los Angeles 
Tumor Institute between the years 1933 
and 1951, inclusive. These patients in- 
clude only those whose treatment was in- 
itiated, and the great proportion of them 
were treated by radiation measures alone. 
In recent years postirradiation hysterec- 
tomy has been performed in patients suit- 
able for this procedure. Formerly, the ma- 
terial included many patients considered 
technically or constitutionally inoperable, 


but there were also those who refused oper- 
ation or who were referred for nonoperative 
treatment. This group of patients, then, 
provides an ideal sample for the study of 
the effectiveness of radiation therapy in 
this disease. 

TECHNIQUE OF TREATMENT 

The technique of radiation treatment has 
included intrauterine radium and external 
roentgen irradiation. In the previous years 
the plan was to use two or more radium 
implantations at two or three week inter- 
vals. These included gold intrauterine 
tandems containing two 25 mg. tubes. 
These tandems were of 5.5 cm. length and 
0.5 cm. diameter, with the filter equivalent 
to 1 mm. gold. In addition, intravaginal 
bombs were applied to the portio of the 
cervix and the fornices. These also con- 
tained three 25 mg. tubes arranged in 
parallel, with an equivalent filter of 2 mm. 
of platinum. 

In recent years multiple capsule im- 
plantations have been performed. Three 
to seven individual 10 mg. sources have 
been packed into the fundus and the cor- 
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pus, with a short tandem of 20 mg. in the 
cervical canal. In conjunction with these 
sources, vaginal implantations have been 
done in sponge rubber colpostats or in 
plastic ovoids, utilizing a 25 mg. source in 
each vaginal fornix. 
each single capsule is 2.3 cm. and the filter 
1.37 mm. of platinum. At least two im- 
plantations have been used, at two to three 
week intervals. Treatment times have been 
from twenty-four to forty-eight hours, 
usually about thirty hours. Milligram hour 
exposures range from 6,000 to 8,000— 
usually about 7,000 milligram hours from 
all sources. Roentgenograms are taken dur- 
ing the course of treatment to ascertain 
the distribution of the radium. 


CARCINOMA OF CORPUS UTERI 
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PER PRIMARY RADIATION THERAPY 
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External roentgen irradiation was given 
if the patient was not to have a hysterec- 
tomy. Physical factors were as follows: 
four pelvic portals, 1o by 15 cm., 150 r (in 
air) to each of two portals daily, for totals 
of about’ 1,800 to 2,100 r (air) each, 500 
kv., 4 ma., I mm. lead equivalent filter, 
6mm. Cu half-value layer. In patients who 
are to be operated upon, external roentgen 
irradiation is omitted. Operation is per- 
formed four to six weeks after the last 
radium implantation, depending upon the 
patient’s general condition and reaction to 
the treatment. 

RESULTS OF TREATMENT 

The results of treatment in this group of 
patients are shown by the survival curve 
in Figure 3. This family of bar graphs indi- 
cates, in percentages, the number of pa- 
tients known to be alive after the initia- 
tion of their treatment, in years. The shape 
of the curve is the usual one, although the 
values are low. At the five-year point the 
bar graph shows the status at that time 
for those patients eligible for follow-up. 
Only 36 per cent are known to be alive 
without disease, and 57 per cent includes 
those known to have died with disease; 
alive with disease, or lost, with disease. 
As has been stated before, the clinical ma- 
terial is not of the most favorable type, but, 
admittedly, these over-all end results are 
not laudatory. These results are similar to 
those obtained by Heyman during the 
period in which he used a similar method 
of treatment.?* His improvement in results 
by the introduction of multiple capsule 
method of radium implantation was so 
great that he has been satisfied to treat all 
patients with radiation alone and operate 
only upon those who have shown clinical 
signs of residual or recurrence. The increase 
in his over-all survival rate must be due to 
an increase in actual doses delivered. 


PELVIC DOSAGE AND RESULTS 


In order to calculate the dosage delivered 
to the pelvis, an arbitrary point, designated 
as point C, has been chosen for the point of 
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comparison. This point lies 5 cm. up from 
the external os and 2.5 cm. lateral to the 
midline. It represents the periphery of the 
uterine corpus in a normal uterus, and is 
fixed in its relation to the broad ligament. 
If the uterus is enlarged, this fixed point 
still bears a relationship to the center of 
the endometrial cavity at the periphery of 
the uterine corpus. It was thought that the 
radiation falling on this point would be of 
significance in relation to the possible ex- 
tent of the primary tumor. For the purposes 
of this study, the charts of the patients 
were reviewed and calculations were made 
as to the radiation delivered to point C, 
from the description of the physical factors 
of radiation and from the depth and size 
of the uterus. 
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CARCINOMA: CORPUS UTERI 


PATIENTS USED IN 
TIME-DOSE GRAPH 
SUCCESS FAILURE 


ALIVE WITHOUT DISEASE 
5 YEARS OR MORE. 
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SIGNIFICANCE OF OTHER FACTORS 

In ascertaining the clinical success or 
failure of the primary radiation treatment, 
criteria were used which vary somewhat 


from the usual survival criteria. It was 
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necessary to exclude patients lost without 
disease and dead from intercurrent causes 
in less than five years, as these would not 
give us information on the effectiveness of 
the treatment. Patients alive without evi- 
dence of disease less than five years, who 
had hysterectomy, and whose tissues indi- 
cated no evidence of residual tumor, were 
considered successes as far as the primary 
radiation was concerned. Patients who had 
had hysterectomy, and who did show evi- 
dence of residual tumor, were considered 
radiation failures, even though they were 
alive without disease. All patients who are 
known to have died with disease, or who 
developed recurrences from one to eighteen 
years after primary treatment, were con- 
sidered as radiation failures, again in the 
light of the primary radiation treatment. 
Since this study concerns itself with the 
effectiveness of the radiation therapy, 
these criteria were considered to yield the 


most information from all the patients 
treated. Figure 5 represents a time-dose 
spot graph on which these clinical successes 
and failures were marked for 200 patients 
available for this study. It must be em- 
phasized that clinical selection and _ tech- 
nical factors have arbitrated the dosages 
given, rather than a random distribution. 
However, from these points a line might be 
drawn which would be considered minimal 
dosage line. Although the data seemed to 
indicate where the line should fall, the 
slope was chosen to conform to that found 
in other time-dose relationship studies.‘ 
There are not enough patients nor a great 
enough variation in doses delivered to allow 
for the projection of this line upon the 
data alone. It is reasonable to assume that 
biologic reactions of other tissues may be 
used to guide us. With the line drawn, 
there seems to be a definite relationship 
between clinical success and dose delivered. 
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Above the line some 72 per cent of the 
successes occur and below it 61 per cent of 
the failures. Of 100 patients receiving 
more than minimal dosage, 49 per cent were 
successful; and of the 100 patients receiv- 
ing less than minimal dosage, 19 per cent 
were successful. This percentage differ- 
ence may be considered very significant, 
being less than the 1 per cent level of sta- 
tistical significance. This was more marked 
than one had hoped to find and seemed to 
indicate a definite dependence of clinical 
outcome upon dosage. However, as stated 
earlier, the significance of this importance 
of dosage must be tested against other 
factors which could influence prognosis. 

In order to make such a test, the patients 
were divided into three classes according 
to clinical status. Class A patients are 
those in whom the disease appears, on clini- 
cal examination, to be localized in the body 
of the uterus, and who have no constitu- 
tional complications, such as advanced age, 
obesity, hypertension, diabetes, etc. Class 
B patients include those who do have one 
or more constitutional complications but 
who still appear to have tumors localized 
in the corpus uteri. Class C designates 
patients in whom the disease has spread 
beyond the corpus on clinical examination. 

Within each of these groups there is a 
greater percentage of successful treatments 
with high dosage than with doses beneath 
the minimal dose line. These differences 
are of statistical significance in the Class A 
group, but significance is not evident in the 
Class B and Class C patients because of 
the paucity of numbers in each subcate- 
gory. In any case, it would appear that the 
dose delivered is still of utmost impor- 
tance despite the clinical condition of the 
patient by these criteria. 


SUMMARY 


From the experience gained in the treat- 
ment of 248 patients with carcinoma of the 
corpus uteri primarily by radiation meas- 
ures, an attempt has been made to judge 
the significance of dosage in relation to the 
outcome. The studies indicate that the 
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amount of radiation, in roentgens, delivered 
to an arbitrary fixed point in the proximal 
parametrium has a definite bearing on the 
clinical success or failure of the treatment. 
If this be true, it is important to use tech- 
niques of radiation therapy which will 
allow for the delivery of high doses to the 
proximal parametrium by increasing the 
uniformity of dosage distribution. 


William E. Costolow, M.D. 
1407 South Hope St. 
Los Angeles 15, California 
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DISCUSSION 

Dr. Joun A. Watt, Houston, Texas. The 
authors are to be commended on their evalua- 
tion of a large series of patients with endome- 
trial carcinoma, particularly with reference to 
the status of radiation treatment of this disease. 
Gynecologists are anxious to prove that surgery 
is paramount in the treatment. Current sur- 
gical literature is again showing evidence of dis- 
satisfaction with irradiation either before or 
after hysterectomy in endometrial cancer. 
This is probably due to a lack of understanding 
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of the principles involved in proper dosimetry 
and to the wide divergence of recommended 
therapy. Therefore, such studies as we have 
had presented today are most important and 
timely. 

There are many clinical variables which 
make standardization of treatment impossible 
in this particular neoplasm. However, a knowl- 
edge of the complementary contributions to be 
derived from surgery and irradiation must be 
thoroughly understood by the gynecologist 
as well as the radiotherapist if effective individ- 
ualization of treatment can be expected to 
eventuate in a successful therapeutic result. 
Our preference is for thorough irradiation of 
the uterine corpus and vagina by means of mul- 
tiple radium sources, as described by Heyman. 
This treatment precedes total abdominal hys- 
terectomy and bilateral salpingo-oophorectomy 
four to six weeks later. 

The authors’ material is rather difficult to 
evaluate because of the different techniques 
utilized. Results would seem better correlated 
with the isodose surfaces resulting from each 
radium pattern, rather than the dose to a fixed 
point. The dose to the irradiated volume of tis- 
sue would probably be more properly assessed 
by such a study. It would be interesting to 
know the results where the different techniques, 
such as the tandem with the vaginal bomb, 
Heyman’s packing plus ovoids or rubber col- 
postat, or the tandem and Heyman’s uterine 
packing plus external irradiation have been em- 
ployed in irradiating the uterus. 

The advisability of a single fixed point (point 
C) may be questioned as a means of evaluation 
of therapeutic results in adenocarcinoma of the 
endometrium. The dose at point C should be 
affected markedly by variations in the position, 
shape, and size of the uterus with respect to 
variations in the radium pattern. The impossi- 
bility of determining clinically a fixed point 
with respect to the distance of that point from 
the tumor under consideration limits the prac- 
ticability of the use of such a fixed point of ref- 
erence. 

It would seem more probable to presume that 
the apparent improvement achieved by the 
Heyman packing technique is due to the favor- 
able radium distribution and consequently a 
more effective shape of the isodose curve, and 
not to improvement as a result of an increased 
dose delivered to the fixed point C. Heyman 
has reported 61.9 per cent relative cure rate in 
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459 patients treated in 1934 to 1941, and his 
technique is generally accepted as the best for 
radium treatment of this neoplasm. A cancero- 
cidal dose is delivered to a wider block of tis- 
sue by virtue of the distribution of multiple 
radium sources and consequently a_ better 
chance of a uniform lethal dose to the whole 
tumor, the extent of which cannot be deter- 
mined by clinical examination alone. 

We have not found in our experience that 
roentgen treatment of significant proportion 
directed to the parametrial extension of tumor 
is possible. Adequate dosage to the lymph nodes 
is highly improbable in the typically obese pa- 
tient with endometrial carcinoma. The beta- 
tron and cobalt 60 irradiation may alter these 
conclusions. But to date we feel it is illogical to 
expect effective dosage to the parametrium and 
the primary and secondary retroperitoneal 
lymph nodes by means of the conventional 
roentgen therapy and even less effect on the 
tumor itself inside the uterine cavity. 

As a gynecologist, I would like to beg your 
indulgence as I deviate somewhat from the gen- 
eral theme of the paper presented by Dr. Costo- 
low to emphasize the need for hysterectomy 
wherever possible following radium therapy to 
the uterus and vagina. Endometrial cancer char- 
acteristically extends downward to the endo- 
cervix and portiovaginalis of the cervix, and 
this most frequently is a manifestation of a 
late stage of the disease and can be detected clin- 
ically. However, extension into the endosalpinx 
is of more importance as far as the indications 
for hysterectomy are concerned. The associa- 
tion of carcinoma of the fallopian tube, either 
primary or metastatic, with cancer of the endo- 
metrium is a hazard and may be easily missed 
if one takes pelvic examination and fractional 
curettage as conclusive evidence that the dis- 
ease is limited to the uterine cavity, and treat- 
ment as such is carried out. Therapy delivered 
to the uterine corpus will prove grossly inade- 
quate as a method of sterilization of tumor, 
either primary or metastatic, in the fallopian 
tube. Granulosa cell tumors and certain other 
feminizing tumors may, as another example, 
in themselves prove to be vicious malignancies, 
and the frequency with which such dual involve- 
ment is associated with adenocarcinoma of the 
endometrium is well recognized. These lesions 
in the tubes and ovaries will be missed unless 
surgical exploration proves their presence, and 
one will erroneously charge a failure to radio- 
therapy. 
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Likewise, one should also exclude cases 
where less than four sources of 10 mg. each are 
accommodated by the uterus since such cases 
cannot be considered as having had an adequate 
dose to the tumor in the uterus. It is all the 
more imperative to do hysterectomy on these 
patients if cure of the endometrial cancer is to 
be achieved. 


Dr. Cosroiow (closing). I certainly wish to 
thank Dr. Wall for his very able discussion of 
our paper. He emphasized some of the points 
which we attempted to bring out. 

This study was undertaken to ascertain, if 
possible, any direct relationship between the 
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clinical results of radiation therapy and the 
doses delivered in the treatment of carcinoma 
of the corpus uteri. With the multiple capsule 
technique we find that about 80 per cent of the 
cases at surgery do not show residual carcinoma 
in the fundus. With the old tandem method, 
about 44 per cent of those who went to surgery 
had residual disease. 

We did not discuss surgery versus radiation 
therapy. It is our belief (and we do it routinely) 
that carcinoma of the fundus without constitu- 
tional complications should have thorough 
radium treatment by means of multiple cap- 
sules, followed by total hysterectomy. We be- 
lieve that is the treatment of choice. 
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INTEGRAL ROENTGEN THERAPY FOR 
CARCINOMA OF THE CERVIX UTERI*t 


By J. A. pe. REGATO, MLD. 


Director, Penrose Cancer Hospital 


COLORADO SPRINGS, COLORADO 


HE classical combination of external 
pelvic roentgen therapy and _ intra- 
cavitary curie therapy has long proved 


capable of controlling a good number of 


cases of carcinoma of the cervix. But the 
results of this combined treatment, as 
practiced by the different workers and in- 
stitutions, present us with an uncomfort- 
ably wide range of effectiveness (Heyman). 

A fairly large proportion of failures are 
due to extension of the tumor beyond the 
limits of the pelvis and consequently be- 
yond the sphere of curability by any pres- 
ent available means. But a 
failures may be prevented by better irra- 
diation. Efforts to improve results through 
the perfecting of radium applicators and 
techniques have met with relative success 
(Ernst). Standardization of dosage at 
points Y or Z has met with unquestionably 
academic interest (Tod) but little practical 
consequence, for the idea of dosage cannot 
be dissected from other factors, such as 
the variations in intensity of delivery, 
which play an important part in its effect- 
iveness and interfere with standardization. 
The pathological condition modifies the 
anatomy of the pelvis to the extent that 
theoretical points are of no value and the 
calculations of radium dosage greatly in- 
accurate. Few have applied themselves 
to an improvement of the external pelvic 
irradiation (Fletcher). 

The successful irradiation of radiocur- 
able malignant tumors requires the ad- 
ministration of a dose of radiation capable 
of sterilizing the growth at the extreme 
points of its extension. In general, the total 
dose administered is an empiric maximum 
governed by the possible hazards at a given 


point rather than by any knowledge of 


number of 


optimum biologic effect. There is experi- 
mental and clinical evidence showing the 
advantage of a protracted delivery of that 
total dose, only practical considerations 
have tended to limit the length of protrac- 
tion; the daily dose is of secondary impor- 
tance to the accumulation of the necessary 
total. 

In our opinion, an ideal irradiation of 
malignant tumors should be carried out 
according to the following principles: 

(1) All potential areas of involvement 
should be irradiated frequently, particu- 
larly when the daily dose absorbed is small. 

2) The total dose should be as homo- 
geneously distributed as it is physically 
practicable, throughout the potential area 
of involvement. 

(3) The dose should be homogeneously 
distributed in time as it is in space to avoid 
waste, and to facilitate reproducibility of 
treatments. 

(4) The treatments should be protracted 
for as long as it is necessary to administer 
an efficient dose with a minimum of risk. 

We have attempted to put these prin- 
ciples in practice in the treatment of car- 
cinoma of the cervix in a trial of integral 
roentgen therapy. As a consequence, we 
have chosen to utilize external pelvic ir- 
radiation to a maximum degree permis- 
sible with our equipment. We use six fields, 
8 by 12 cm. in diameter; we do not shield 
the midline and we irradiate two opposed 
fields daily in an effort to include all of the 
tumor in our daily treatments. Unless the 
tumor has an equal extension on both 
sides, the beams of radiation are directed 
from all portals of entry in the direction of 
the most affected side, crossing the midline 
deliberately. Our treatments were pro- 


* This work was aided by a Research Grant from the National Cancer Institute, United States Public Health Service. 
t Presented at the Fifty-third Annual Meeting, American Roentgen Ray Society, Houston, Texas, Sept. 23-26, 1952. 
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TABLE I 


CARCINOMA OF THE CERVIX UTERI 
External Roentgen Therapy Plus Transvaginal Roentgen Therapy 
1943-1946 


Died of 
} 
. | Intercurrent Well Year 
Number of Died of Lost to 
Patients Cancer® View 
before — or More Rate 
5 Years 
Stage 8 14 56% 
Stage II 65° 6 35 I 23 35% 
Stage 51° 5 30 16 31% 
Stage Iv 504 I 41 I 7 14% 
191 15 114 2 60 31% 


! Excluded: a patient treated by hysterectomy. 


2 Excluded: a patient treated by radium and 2 who received no treatment. 


3 None excluded. Three patients had external irradiation only. 
4 Excluded: 
cases who had external irradiation only. 


3 patients who had no treatment; 2 who died during the course of treatment, and 1 treated by radium. Included are 8 


6 Or under circumstances not permitting an assurance to the contrary. 


tracted over a period of eight weeks; the 
daily dose received by some parts of the 
tumor was small, though frequent. The 
ideal homogeneity of distribution of the 
total dose is not, of course, possible. But 
by eliminating the use of radium we avoid 
the overdosage at the midline; and since 
there is no fear of “adding insult to injury” 
we can use the external irradiation to 
greater advantage, raising the dose at the 
lateral aspects of the pelvis (Regato). We 
add transvaginal roentgen therapy merely 
for assurance of sterilization of the primary 
focus; but it is quite likely that the trans- 
vaginal i irradiation could be eliminated if 
the same principles and procedure were to 
be adopted with the use of higher voltages. 


We are presenting today the results of 


this approach to the treatment of IgI con- 
secutive cases of carcinoma of the cervix 
uteri admitted to the Ellis Fischel Cancer 
Hospital from 1943 to 1946. The external 
irradiation was administered 


in approxi- 
mately eight weeks with 220 kv. equip- 
ment; this was followed by transvaginal 


roentgen therapy in twelve days with IIo 
to 140 kv. Included in our statistics are II 


patients who received external irradiation 
only, because of their advanced condition. 
But we have eliminated from our calcula- 
tions a total of 10 additional patients: an 
early Stage 1 case which was treated by sur- 
gery, 2 Stage 11 patients who refused to be 
treated, and another one who was treated 
with radium, 3 Stage Iv patients who re- 
ceived no treatment in view of their termi- 
nal condition, 2 others who died during the 
course of external irradiation and still an- 
other Stage Iv case which was treated with 
radium. Sixty patients (31 per cent) are 
well and without evidence of disease after 
five years. Of 89 patients in Stage 11 and 
1v who received complete treatment, 23 
(25 per cent) have remained well (Table 1). 
It will be noted that, taking into con- 
sideration the relatively small number of 
cases, our results in the early cases are not 
above average. But in the treatment of the 


more advanced cases, our approach seems 
to have succeeded in the salvage of an un- 
usual proportion of cases. 

Four years ago we lengthened our exter- 
nal pelvic irradiation to a period of ten 
weeks 


(400 kv., 3 mm. Cu, and 80 cm. 
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2.700Fr ON SKIN 
IN 10 WEEKS 


2,700r ON SKIN 


~ IN 10 WEEKS 
2,000r ON SKIN 
in 10 WEEKS 
A 
\ 
\ 


2,000r ON SKIN 
iN 20 WEEKS 


Fic. 1. External roentgen irradiation of a carcinoma of the cervix extending into the left parametrium. Sacral 
and sciatic fields with beams directed to left side. Circle inset shows position for irradiation of sciatic fields, 


3,000r ON SKIN © an 
IN 10 WEEKS Mas 


3,000 r ON SKIN 
iw 10. WEEKS 


3,000r ON CERVIX 
in 12 DAYS 


Fic. 2, External roentgen irradiation through anterior and transvaginal fields with concentration of 
beams toward the left side. Circle inset illustrates position of transvaginal irradiation. 
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Fic. 3. Phantom of a female pelvis of average dimensions made of 1 cm. slabs of plywood. Note the drawer 
arrangements to facilitate measurements and the reproduction of pelvic organs on the transverse sections. 


target skin distance), and followed this by 
transvaginal roentgen therapy in an addi- 
tional period of twelve days (140 kv., 0.5 
mm. Cu, 25 cm. distance). Although the 
skin doses were raised (Fig. 1 and 2), we 
have eliminated the occurrence of moist 
radioepidermitis, and bowel reactions have 
also diminished. There is, of course, no case 
of systemic reactions of any kind and pa- 
tients usually gain weight during treat- 
ment. The epilation of the pubis is not per- 
manent and after a year has passed the 
pubic hair often has a normal appearance 
and distribution. 

To study the distribution of radiations 
throughout the pelvis a phantom repro- 
ducing a female pelvis of average dimen- 
sions was built of plywood slabs 1 cm. thick; 
the anatomical structures were drawn on 
every one of these horizontal sections for 
easy reference (Fig. 3). Innumerable meas- 
urements in depth were taken at various 
levels while the phantom was irradiated 


through different fields reproducing our 
technique in the treatment of unilateral 
or predominantly unilateral tumors; the 
doses absorbed at every point from differ- 
ent beams of external irradiation were 
added, and towards the midline the addi- 
tion included the figures from transvaginal 
irradiation. Figures 4, 5 and 6 summarize 
our findings. The numbers indicate the 
addition of total doses received at various 
points through different fields including 
one transvaginal. The side illustrated is the 
side of maximum concentration in an asym- 
metrically irradiated pelvis. It may be ob- 
served that whereas homogeneity of irra- 
diation is not obtained, the maximum and 
minimum total dose received at various 
points within this section has been brought 
to a 3:1 ratio. Figure 7 transposes the same 
information in a frontal plane. For all of 
this work I am indebted to two of my resi- 
dents, Dr. William T. Moss and Dr. Orliss 
Wildermuth; their painstaking task was 
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SECTION A 
TRANSVERSE SECTION of tHe PELVIS, 
3cm ABOVE CERVIX 


|3.970 | 


(500s |4,830| 3,685|5355| 8) 


Fic. 4. Side of maximum concentration in an asym- 
metrically irradiated pelvis. Rectangles correspond 
to spaces 1 by 2 cm. in diameter. Figures represent 
number of roentgens received from six external 
fields and one transvaginal (see Fig. 1 and 2). 


surpassed by their unselfish devotion, and 
for this I am deeply grateful. 

More recently we have decided to pro- 
tract our treatments further, to twelve to 
fourteen weeks. In advanced cases, where 
the healing leads to obliteration of the 
vagina, making a transvaginal irradiation 
impossible, we have substituted the per- 
ineal irradiation (with 400 kv.); the same 
principle of asymmetric irradiation is fol- 
lowed whenever the tumor is predomi- 
nantly unilateral on clinical exploration. We 
are not certain, of course, that protraction 
to these limits will result in a greater pro- 
portion of cases controlled, but without 
doubt the protracted integral roentgen 
therapy makes it theoretically possible by 
permitting a more homogeneous irradia- 
tion and a higher dosage with diminished 
risks. 


SECTION B 
TRANSVERSE SECTION of tHe PELVIS at tHe 
_— LEVEL oF tHe CERVIX 


17560] 6,170|4,590|5, 


605] 


Fic. 5. Side of maximum concentration illustrating 
total dosages at level of cervix. Note minimum of 
2,730 and maximum of 7,970 roentgens within the 
pelvis in this transverse plane. 


SUMMARY 


Integral roentgen therapy (external 
plus transvaginal) can be utilized to irra- 
diate the entire pelvic contents at dosages 
that are sufficient to sterilize advanced 
cases of carcinoma of the cervix uteri. 

A physical study of the distribution 
of dosage throughout the pelvis following 
the author’s technique is presented. 

3. In Ig1 consecutive cases the combina- 
tion of external pelvic and transvaginal 
roentgen therapy yielded a 31 per cent five 
year survival rate 


Penrose Cancer Hospital 
2200 North Cascade Ave. 
Colorado Springs, Colorado 
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SECTION C 
TRANSVERSE SECTION oF tHe PELVIS, 3cm BELOW tHe CERVIX 
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Fic. 6. Same as previous figures; lower section show- 
ing total dosage from all fields (see dotted lines of 
sections A, B, and C in Fig. 1). 


. FLercuer, G. H. Symposium on cancer of cervix 
uteri; roentgen treatment of cancer of cervix. 
Radiology, 1950, 54, 832-842. 

3. Heyman, J., Editor, Donatpson, M., and MEtcs, 
J. V. Annual Report on the Results of Radio- 
therapy in Carcinoma of the Uterine Cervix. 
Statements of Results Obtained in 1945 and 
Previous Years. P. A. Norstedt & Séner, Stock- 
holm, 1952, Vol. VII. 

4. DEL Recaro, J. A. Role of transvaginal roentgen- 
therapy in treatment of carcinoma of cervix. 
Surg., Gynec, & Obst., 1948, 86, 480-486. 

5. Top, M. C., and Merepitn, W. J. Dosage system 

for use in treatment of cancer of uterine cervix. 

Brit. F. Radiol., 1938, 77, 809-823. 


DISCUSSION 


Dr. Epwin C. Ernst, St. Louis, Missouri. 
Dr. Regato’s opening remark is apropos when 
he quotes Dr. Heyman, of Stockholm, as hav- 
ing made the statement that the results of ex- 
ternal pelvic roentgen therapy and intracavi- 
tary curie therapy, as practiced by various work- 
ers and institutions, present us with an uncom- 
fortably wide range of effectiveness. 

I fully agree with this concept in relation to 
the practice of radium therapy in the past sev- 
eral decades. Relatively few radiation therapy 
procedures were based on sound physical and 
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FRONTAL SECTION OF THE PELVIS 
AT LEVEL OF CERVIX 


A |6,580| 6,000]4,150| 5,15 


/ 


B (75¢0]6,170] 4,590] 5090 
S 
C 145} 


Fic. 7. Side of maximum concentration of an asym- 
metrically irradiated pelvis. Total dosage at levels 
A, B, and C of previous figures transposed on a 
frontal plane (for skin doses see Fig. 1 and 2). 


even practical clinical criteria, and this includes 
surgery and even transvaginal roentgen ther- 
apy. Therefore, we employed transvaginal 
roentgen therapy more frequently in the past, 
as a substitute, than at present. 

Fortunately, however, during the past four 
or five years we observed many evolutionary 
therapy changes, and improvements in the 
technical procedures and clinical evaluation 
concepts of radiation therapy requirements. 

We continue to employ the transvaginal 
method in selected limited groups of recurrent 
cervical os lesions in which it is very apparent 
that the radium previously applied was inade- 
quately administered. Especially in large pen- 
dulous cervical os lesions, the accurate place- 
ment and fixation of loose capsules of radium 
is extremely hazardous and difficult. It also has 
a place in selected cervical stump cases. 

However, I disagree with Dr. Regato’s state- 
ment that the standardization of radium dosage 
at given points in the pelvis in the intracavity 
procedures has met with only academic inter- 
est, and is of little practical value. This may 
have been true in the past, but today the ra- 
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dium dosage measurements, with the aid of 
pencil point crystal scintillation counter tech- 
nique, both the intensity coefficient and gamma 
roentgen output per hour at given points in 
the pelvis, including points A and B, can be 
estimated in advance and duplicated very ac- 
curately in the same and in other patients by 
different radiologists. 

It seems to me that in the none too distant 
future it will be borne out that we can and 
should be nearing the goal of speaking the same 
dosage language in the intracavitary radium 
treatment of carcinoma of the cervix. 

This is not equally true of transvaginal roent- 
gen therapy. The different techniques differ 
widely. Some therapists employ five fields; 
others have mapped out four fields; some em- 
ploy only three. A few employ two transvaginal 
roentgen-ray fields, and still others only one. 

In addition, there is considerable variation 
as to the timing and method of application of 
the various intensities. I should logically add 
that there may be individual indications for all 
five methods of direct roentgen application to 
different cervical lesions. 

I would like to discuss another point empha- 
sized by Dr. Regato, as follows: “By eliminat- 
ing the use of radium we avoid the overdosage 
at the midline; and since there is no fear of 
adding ‘insult to injury’ we can use the external 
irradiation to greater advantage, raising the 
dose at the lateral aspects of the pelvis.” 

The injudicious use of either the application 
of radium or roentgen radiation may produce 
serious damage to normal structures of the 
pelvis or intestines. Certainly the use of radium 
does not handicap the employment of effective 
external roentgen therapy; in fact, it is desir- 
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able to avoid the primary lesion and rectum as 
well, by means of a 4 or § cm. mid-abdominal 
lead strip, thus concentrating the radium radia- 
tion in the parametrium and lateral fields to- 
ward the distant glands of the pelvis. Ade- 
quately applied, both roentgen and radium 
therapy methods should sterilize the primary 
focus. 

However, in the five year survival rate of the 
cases treated by means of external roentgen 
therapy plus transvaginal roentgen therapy at 
the Ellis Fischel, Missouri, State Cancer Hos- 
pital, between 1943 and 1946, the Stage 1 and 11 
cases have apparently reacted less favorably 
than the more advanced Stage 111 and Iv cases. 
Stage 1 five year cure rate was 56 per cent; 
Stage Il, 35 per cent; Stage 111, 31 per cent; 
Stage Iv, 14 per cent. 

It occurred to me that, in part at least, the 
better results in the more advanced stages 
could have been influenced by accurately and 
effectively applied external roentgen therapy, 
which important part of the therapy program 
is being given minor consideration in many 
cancer clinics. 


Dr. Recaro (closing). Our attempt to treat 
patients with carcinoma of the cervix by means 
of roentgen therapy may be best described as 
an effort to increase the minimum dose of radia- 
tion at any point in the tumor while decreasing 
the maximum at any point in the irradiated 
tissues. This attempt requires careful study of 
the interrelationship of the external and in- 
ternal treatment. We do not claim to have im- 
proved the over-all results in the treatment of 
carcinoma of the cervix, but we have been en- 
couraged by the unquestionably better results 
in the advanced cases. 
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N RECENT years, the relation of dosage 

in air compared with dosage in tissue for 
gamma rays of radium was considered set- 
tled and it was assumed that systems for in- 
terstitial and intracavitary gamma-ray 
therapy, which had been calculated in air, 
were valid This ac- 
ceptance is so complete that, in substitut- 
ing cobalt for radium, for instance, it was 
taken for granted that conversion factors 
“in air” are adequate.”? However, in the 
last year two studies have been published 
on the subject, with results differing be- 
tween themselves and with previous work 
(Fig. 1). 

The early theoretical and experimental 


TEXAS 


work during 1920-1930 on dosimetry 
around radium sources concerned itself 
with isodose surfaces measured and calcu- 
lated in air and inascattering medium. Due 
to the lack of proper ionization chambers, 
and of a theoretical understanding of the 
problem of scatter, conflicting results were 
obtained. 1,2,3,6,7,8,11,18,19,26,31 

Sievert’s design of a chamber of suitable 
geometry and size, promising nondirection- 
al properties and better accuracy, encour- 
aged experimentation.*® Both Griffth® and 
Roberts and Honeyburne,”’ using Sievert 
chambers, found that within the usual dis- 
tance of interstitial and intracavitary 
gamma-ray therapy, the water/air-dose ‘ate 
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was close to I and that systems of dosime- 
try could be calculated in air and were ap- 
plicable in tissue. The Paterson-Parker 
and Quimby systems were so based on “‘in 
air” calculations, and the problem thought 
to be However, in 1944, 
Quimby mentioned that a correction factor 
of 3 per cent per centimeter from the ra- 
dium sources might perhaps be applied. 

The problem came back to the fore with 
the use of scintillation crystals instead of 
ionization chambers. Potassium iodide and 
calcium tungstate crystals were obviously 
giving different dosage rates in water and 
air, raising the question whether it was due 
to a lack of “‘air-like’’ response, or to the 
actual difference in dosage rate. Ter-Pogos- 
sian ef a/.,** on an assumption of air-like 
response of anthracene crystals, meas- 
ured dosage rate in air and water in 
identical geometrical conditions, and ob- 
tained results different from those of 
Griffith. Whereas Griffith had obtained a 
value of unity for the water/air ratio to a 
distance of 8 cm. from the source, Ter-Pogos- 
sian obtained values less than unity from 1 
cm. outwards. 

Van Dilla and Hine,** using a rather 
large chamber filled with decane, repeated 
the experiment, starting at 4 cm. from the 
radium sources. They did this also for co- 
balt 60 and found that the water/air ratio 
was not I, but that the ratios for cobalt 60 
and radium were similar. 

Our reasons for repeating these experi- 
ments are: 

(1) The air-like response of anthracene 
crystal in air versus water ought to be ex- 
perimentally demonstrated by taking read- 
ings in identical conditions with crystals 
and ionization chambers. 

(2) The air-water equivalence for cobalt 
60 and radium ought to be determined from 
0 to 4.cm., the region of greatest interest in 
therapy. 

(3) Hine’s data were obtained with a 
liquid ionization chamber. It is desirable 
that this rather subtle and controversial 
question should be investigated with 
classical air ionization measurements. 
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(4) The results of Hine and Ter-Pogos- 
sian differ from one another, and from 
those of Griffith, showing that some error is 
attached to one or more of the techniques. 

(5) Explanations should be found for the 
variety of previous results. 

The detector used in the first series of 
experiments consisted of an airwall cham- 
ber (being the ionization chamber of a 
Turner probe*), which could be provided 
with push-fit caps to vary the wall thick- 
ness connected via a coaxial cable and ex- 
tended conductor to a commercial micro- 
microammeter. The screen of the coaxial 
cable acted as a guard ring around the 
cable and eliminated any question of leak- 
age through the insulation due to the effects 
of radiation. The choice of airwall material 
for the chamber was dictated by well 
known The push-fit 
caps were of lucite which, while not exactly 
airwall (effective atomic number 6.46),°* 
would introduce negligible error as most of 
the electrons contributing to the ionization 
current arise in the inner I mm. The effect 
of the density of lucite on the “in water” 
readings is about 0.1 per cent. We have 
ignored this in the present results. 

The next step to be made after selection 
of chamber material was the choice of wall 
thickness. Two sources were to be used, one 
cobalt 60 (mounted in tubes of stainless 
steel, wall thickness 0.3 mm.), the other ra- 
dium (mounted in platinum sheaths 1 
mm. wall thickness). Sheaths of both 
sources were thick enough to eliminate 
beta radiation from the sources, but the 
emitted radiation still contained some sec- 
ondary beta radiation emitted in a for- 
ward direction due to interaction of the 
gamma rays with the sheath material. The 
difference in spectra made it desirable to 
investigate the effects of difference in wall 
thickness of the detecting chamber with 
both radiations. The gamma-ray source in 
each experiment was rigidly mounted 4 cm. 
away from the center of the ionization 
chamber in an apparatus to be described 
later, and changes were made in the wall 
thickness by adding lucite caps to the 
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Cobglf 60 


Correction Factor for Chamber Wall 


Thickness ¢ 57mm 248 10/3 


Cap Thickness in mm 


Radium 
Correction Factor for Chamber Wall 
Thickness 5:7 mm « 40/7 


Fic. 2. Graphs showing variation in ionization chamber current with cap thickness. 


original chamber. 

The results of these experiments were 
graphed on semilog paper (Fig. 2). The 
graph may be considered to be the sum of 
three effects: 

(1) The increase of current due to in- 
crease of wall thickness reaching a satura- 
tion value at the maximum range of sec- 
ondary electrons in the wall material. 

(2) The decrease in current as the sec- 
ondary electrons from the source sheath are 
removed from the measured beam by ab- 
sorption in the wall of the chamber. 

(3) The decrease in current due to ab- 
sorption of gamma radiation in the wall 
material. 

Effect (1) contributes to a rapid rise to 
a peak value followed by a rapid fall as 
effect (2) becomes predominant; this rapid 
fall becomes a gradual decline as the ab- 
sorption of beta secondaries is complete 
and (2) reaches saturation value and effect 
(3) becomes the predominant variable. 

In arriving at the true electron flux 
across the cavity represented by the 
ionization chamber, it is desirable: (a) to 
have sufficient wall thickness to attain 
“electron equilibrium,” 7.e., to have such a 
thickness as to insure that all electrons 
generated at the surface of the sensitive 
volume will be absorbed in the wall mate- 
rial; (b) to eliminate all the secondary elec- 


trons from the sheath of the source; (c) to 
be able to correct for gamma-ray absorp- 
tion in the material of the wall of the 
chamber. 

It can be seen from inspection of the 
graphs (Fig. 2) that a wall thickness of the 
order of 5.7 mm. fulfills all these require- 
ments. The peak signal due to the presence 
of secondary electrons from the source has 
been passed and the gradual decline due 
to effect (3) above is a straight line on the 
semilog graph and may be extrapolated to 
the zero wall thickness with reasonable ac- 
curacy. This wall thickness is a reasonable 
choice for both radiations despite the differ- 
ence in spectral distribution; this is in 
accordance with the theory of the range of 
secondary electrons in water given in such 
data as those of Cormack and Johns.‘ These 
wall thickness considerations are of im- 
portance only in the “in air” readings; no 
correction is necessary for the “in water” 
measurements. 

A total wall thickness of 5.7 mm. was 
therefore used in all experiments. It was 
made up of the air equivalent chamber, a 
plastic cap, and a covering of thin rubber 
(0.2 mm. thick) to provide a waterproof 
sheath. 

The ionization chamber was cylindrical 
with a hemispherical end of internal 
diameter of 3 mm. From consideration of 
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the geometry and mechanism of ionization 
production,” the error in measurement of 
intensity from a point source at the mini- 
mum distance used (the worst conditions 
possible) of 1 cm. was of the order of 1 
per cent. 


Water Level 

T Plastic Tank 
|__ Source 


Detector 


Fic. 3. The Apparatus. Spanning the tank (30 cm.*) 
is an aluminum plate of 1.3 cm. thickness in which 
a tight fitting has been drilled to take the chamber 
and the stem on which it is mounted. The stem is 
inserted so that the mid-point of the ionization 
chamber coincides with the mid-plane of the tank 
and the minimum distance from the chamber to a 
wall is 5 cm. Holes are also drilled through the 
plate at 0.5 cm. intervals of distance from the 
center of the ionization chamber. These holes were 
arranged in two vertical rows to 0.5 cm. intervals 
in one and the unit centimeter holes in the other, 
thus allowing 1 cm. between centers and the use 
of a larger diameter mounting for the gamma-ray 
source which is inserted through these holes. This 
rod mounting is fitted with an adjustable collar 
which provides additional lateral stability and a 
means of adjusting the depth of the gamma-ray 
source relative to the ionization chamber. 


The ionization chamber was tested for 
directional properties. It was found to pos- 
sess none to within 5 per cent, even when 
radiation came from the sources screened 
by the stem, the stem being of “light” 
material (plastic, and thin aluminum wire 
and tube). This chamber was now used in 
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an apparatus (illustrated in Fig. 3) which 
consisted of a plastic tank of dimensions 
such that a water phantom of 30 cm.’ could 
be provided. Mounted on the phantom was 
a means of locating the source and detector 
relative to one another and to the tank. 
The geometry of the source-detector ar- 
rangement was not disturbed between the 
in air and the in water readings, so that 
reproducibility of distance was of sec- 
ondary consideration. It was, however, 
repeatable with an accuracy of the order 
of 0.25 mm. 

The tank was then surrounded at a dis- 
tance of 10 cm. by lead bricks to protect 
the operators; the use of 120 mg. equivalent 
radium and equivalent amounts of cobalt 
60 made this desirable. Runs were made, 
however, in the center of a large room and 
no detectable differences between the read- 
ings obtained in this situation and those 
resulting from working behind the lead 
castle were observed. Similarly, no change 
could be attributed to the presence of the 
empty tank surrounding the gamma-ray 
source and detector when making “‘in air” 
measurements. Experiments were  con- 
ducted to ascertain the effects of position of 
the radium and detector relative to the 
sides of the tank. If either component of 
the system was farther than 2 cm. from the 
tank wall than for a constant separation, 
movement inside the phantom produced no 
variation in current. The geometry used in 
the experiment was therefore not in the 
critical region. When the source-detector 
distance was large, it was necessary to use 
a number of radium or cobalt tubes. To 
keep the same effective filtration, the tubes 
were mounted in a plane perpendicular to 
the source-detector line. The area of this 
plane was 1 by 0,5 cm. for the cobalt, and 
1.6 by 2.5 cm. maximum for the radium. 
When the distance was small, a single 
source was employed; this, of course, had 
length. Corrections were made so that 
the mean distance from source to detector 
could be plotted (Fig. 1 and 4). 

The experimental procedure was as fol- 
lows: 
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(1) The zero reading of the micro-micro- 
ammeter was read. 

The gamma-ray source (which had 
been inside a lead castle during operation) 
was inserted through the appropriate dis- 
tance hole in the perforated plate, until it 
came to rest with the adjustable collar 
on the plate. (This had previously been 
adjusted so that the active center of the 
source was horizontally in line with the 
active center of the detector.) The micro- 
microammeter reading was taken as soon 
as the movement reached a steady reading. 

(3) Water was introduced into the tank 
and the level brought up to 30 cm. The 
total “in water” current was read 
from the micro-microammeter. 

(4) The gamma-ray source was im- 
mediately returned to its “castle” and the 
zero reading of the micro-microammeter 
taken. 

The “‘in air” current was obtained from 
readings 1 and 2 and corrected to zero wall 
thickness, by data from the cap experi- 
ments. The “in water” current was ob- 
tained from readings 3 and 4, no wall cor- 
rection being necessary here as the me- 
dium and the chamber wall were of the 
same density and effective atomic number, 


now 


100 versus distance from cobalt source. 


and therefore their presence made no 
difference to the gamma-ray flux. 
: . in water current 
Graphs of the ratio ———. at 
in air current 

distances up to 10 cm. were plotted (Fig. 1 
and 4). Using these data, calculations or 
measurements “‘in air” can be corrected to 
be used in interstitial or intracavitary 
gamma-ray therapy, either for radium or 
cobalt 60 sources, sufficiently filtered to 
absorb the primary beta radiation. Actu- 
ally in interstitial work, the correction 1s 
of no practical significance, as it can be 
seen that for distances less than 3 cm. the 
factor is small compared with the errors 
likely to arise due to other reasons. In in- 
tracavitary therapy, e.g., in treatment of 
carcinoma of the cervix, calculations at 
distances of the order of 5 cm. which ignore 
the correction for absorption will contain 
errors comparable in magnitude with those 
usually accepted as upper limit for clinical 
purposes (IO per cent), and a correction 
factor may become worth while.” 

The effect of use of materials other than 
“air wall” for the chamber were invest- 
gated by making caps of brass and of a 
compounded arrangement of elektron metal 
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and aluminum. The combination form was 
used as the effective atomic number of the 
two metals is the same, and elektron metal 
is more easily inserted in fine threads, etc. 
The experiments were repeated with these 
two types of chambers, using the same ap- 
paratus and procedure. The wall thickness 
in the brass chamber was I mm., and 3 mm. 
in the aluminum-elektron metal combina- 
tion. They were therefore thick enough to 
remove the secondary electrons from the 
source. No attempt was made to correct the 
“in air” readings for wall absorption. This 
would not have affected the general form 
of the results very much. It can be seen 
that the brass chamber yields misleading 
results, comparable with those reported by 
Griffith,’ using the same type of chamber. 
The difference between the results for co- 
balt 60 and radium show that the effective 
wavelength of the radiation from cobalt 
60 in a scattering medium is different from 
that of radium several centimeters away 
from the source. Aluminum yields results 
which differ from those of Griffith using 
similar material, but much nearer to those 
obtained with an airwall chamber which is 
in agreement with the deduction sub- 
mitted by Gray’ for a material of low 
atomic number. The use of aluminum 
chambers for measurement of interstitial 
implants would, therefore, appear to be 
Measurements made at 
distances of the order of 10 cm. or greater 
in a scattering medium would, however, 
appear to be in need of a small correction. 
It should be noted that the chamber used 
by Griffith had an internal diameter of 8 
mm. and such chambers would not yield 
results with 5 per cent accuracy at dis- 
tances smaller than 3 cm.*? There appears 
to be insufficient difference between the 
dose in water 


er — as measured for radium 


ratio 
dose in air 


and cobalt under the conditions of this ex- 
periment, to account for differences in 
biological effects reported for equal doses, 
calculated on an “‘in air’’ basis. 

The experiment was repeated using an 
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anthracene crystal detector and equipment 
similar to that employed by Ter-Pogossian 
et al* The anthracene crystal, approxi- 
mately 2 mm.® was cemented with trans- 
parent plastic cement (Duco) to the end of 
a polished lucite rod (light conductor), pre- 
viously selected for low scintillation ac- 
tivity, of 3 mm. diameter. The scintillations 
in the anthracene were detected by a photo- 
multiplier tube, type 1P28, connected to a 
stabilized voltage supply of 1,100 volts. 
The magnitude of the current was meas- 
ured by the current generated in the last 
stage by means of a galvanometer with 
sensitivity 0.0025 microampere/mm. This 
instrument was selected for its robustness 
and sensitivity. The system proved very 
stable and tests showed the current at- 
tributable to the gamma-ray flux to be pro- 
portional to that flux. The photomultiplier 
was mounted in its housing outside the 
lead castle, and the light conducting rod, 
surrounded by an aluminum sheath ter- 
minating in a plastic cap in the vicinity of 
the crystal, was inserted through a push-fit 
hole in the side of the castle and through a 
water-tight port in the side of the plastic 
tank. The cap thickness was determined 
by the same method as employed for the 
ionization chamber and a same cap thick- 
ness and correction factor obtained. Small 
corrections obtained by shielding the crys- 
tal were applied for scintillations in the 
light pipe. The crystal center coincided 
with the mid-plane of the tank. The 
gamma-ray sources were mounted on a 
carriage carried by a tracking mechanism 
so that the distances could be accurately 
reproduced to within 0.1 mm., the height 
of the gamma-ray sources relative to the 
crystal adjusted and the absolute value of 
the distance between crystal center and 
gamma-ray source varied at will. A similar 
experimental procedure as before was fol- 
lowed, except that the gamma-ray source 
was not removed between distance read- 
ings, the stability of the zero being such 
that it was not considered necessary to 
check it between distance readings. The ex- 
perimental points and a comparison with 
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the airwall chamber results can be seen in 
Figures 1 and 4. 

In conclusion it may be stated: 

(1) The assumption of equivalence of 
water and air measurements is reasonable 
for distances up to 5 cm. for most clinical 
purposes, but corrections should be taken 
into consideration in comparing finer points 
of technique, and so forth. 

(2) The value of 

gamma-ray intensity in water 
gamma-ray intensity in air 


ratio obtained by experiment depends 
greatly upon the apparatus employed and 
unless carefully selected as to effective 
atomic number, wall thickness, and so 
forth, is likely to be misleading. The in- 
fluence of effective atomic numbers is as 
important for crystal detectors as ioniza- 
tion chambers. 

(3) Anthracene is sufficiently airlike to 
be used as a measuring crystal for cobalt 
and radium gamma rays in a scattering 
medium, when utilized as described above. 
It should be surrounded by a cap of ade- 
quate thickness for measurements in air. 

(4) The use of aluminum ionization 
chambers for dosage control is tolerable for 
distances up to 5 cm. from the radium. 

(5) Any variation of biological effects 
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between cobalt 60 and radium gamma-ray 
sources calculated to give equal doses in 
roentgens on an “‘in air” basis is not due 
to a difference in the gamma-ray dose de- 
livered in a scattering medium (Fig. 5). 
(6) The graphs of the air Tate for a 
chamber of high atomic number show that 
the effective wavelength of the total radia- 
tion in a scattering medium due to radium 
is longer than that of cobalt 60. 


Peter Wootton, B.Sc. 
Tumor Institute of the Swedish Hospital 
Seattle 4, Washington 
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STATE CONTROL OF PROTECTION AGAINST 
IONIZING RADIATION* 


By LAURISTON S. TAYLOR 


Chief, Atomic and Radiation Physics Division, National Bureau of Standards 
WASHINGTON, D. C. 


report points up some problems in 
the development of a philosophy and 
codes of practice relative to the use of radi- 
ation and its control by the state. Reference 
is made to practices in various countries, 
but it should be made abundantly clear that 
no criticism of these practices is intended or 
implied. The terms of reference are set by 
conditions as seen by the author in the 
United States, are his own views, and do 
not necessarily reflect any official accept- 
ance. 


ENGLAND 


England was probably the first country 
to set up any sort of code of practice or 
recommendations relating to protection 
from roentgen rays and gamma rays of 
radium. Its general approach to the prob- 
lem has been fairly close to that in the 
United States. At the present time Eng- 
land has a radioactive-substances act, sim- 
ilar to the United States Atomic Energy 
Act,” and included in this are some para- 
graphs relating to protection against radia- 
tions from radioactive isotopes. This act is 
primarily an enabling measure and among 
other things gives the ministers authority 
to prepare such regulations as they see fit 
to control radiation hazards. As in the 
United States, a certain degree of enforce- 
ment of good radiation safety practices is 
brought about through the control of the 
supply of radioactive material; in England 
by the Atomic Energy Research Establish- 
ment. 

Although at the present time British 
medicine is under the operation of the gov- 
ernment, there are no laws relating specifi- 
cally to roentgen-ray protection. Good pro- 
tection codes closely related to the recom- 
mendations of the International Commis- 


sion on Radiological Protection are avail- 
able, but compliance with them is on a 
voluntary basis. These were originally pre- 
pared by the British X-ray and Radium 
Committee made up of representatives of 
the British Institute of Radiology, the In- 
stitute of Physics, the Royal Society of 
Medicine, the Faculty of Radiologists, and 
the National Physical Laboratory! under 
a procedure closely resembling that of the 
National Committee on Radiation Pro- 
tection in the United States. Codes in 
the future will be developed by an ad- 
visory committee under the radioactive- 
substances act. Radiation protection sur- 
veys and services are available at cost 
through the National Physical Laboratory, 
an organization corresponding to the Na- 
tional Bureau of Standards in the United 
States. There is no system of licensing other 
than that covered by the radioactive-sub- 
stances act, which applies primarily to the 
use of radioactive isotopes. 

England is now in the process of estab- 
lishing a directorate of radiation protection 
under the cognizance of the Medical Re- 
search Council? and Ministry of Health. 
This organization will correlate all pro- 
tection activities, the development of 
codes of practice, and the establishment of 
permissible dosage levels. At the moment, 
no legal action with respect to radiation 
protection is contemplated; the problem of 
enforcement will, in general, remain on 
the present basis. Limited statutory reg- 
ulations may be developed, but these will 
only require compliance with maximum 
permissible dosage levels established by 
appropriate bodies. Responsibility for the 
development of technical information relat- 
ing to radiation protection willl remain 
largely in the hands of the National Phys- 


* Full text of paper presented at Seventh International Congress of Radiology, Copenhagen, Denmark, July 19-25, 1953. 
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ical Laboratory, where it has been for the 
past thirty years or more. 


SWEDEN 


Sweden is another country that has for 
years taken a lead in the development of 
radiation protection philosophy and codes. 
This country also has a state health in- 
surance plan wherein the government has a 
considerable degree of control over the use 
of any sources of radiation.® 

Under this plan, protection against 
radiation from all sources is called for; and 
as a condition to the holding of a license to 
perform work with radiation or to possess 
radiation sources, the state has the right to 
make inspections of any radiation sources 
that it chooses. 

The safety recommendations of Sweden 
are developed and the inspections and 
safety procedures are carried out by the 
Radiophysics Institute of Stockholm, 
which plays the major role in radiation 
control and in essence passes on the licens- 
ing of all radiation uses. 

Sweden’s basic act is in the main an ex- 
pression of philosophy, and carefully avoids 
the inclusion of technical data or informa- 


tion that may be altered with advance of 


the science. It appears that their control is 
operated on a flexible practical basis, rather 
than a formal legal basis alone. It is the 
Swedish philosophy that “‘a formal pro- 
hibition for persons in radiologic work to be 
exposed to doses above a certain stated 
limit would imply practical and legal con- 
sequences which might involve great in- 
conveniences. Instead of stipulations on a 
maximum allowed dose, their proposals 
give some rules which, although lacking the 
character of strict regulations, should 
nevertheless be observed in the work. The 
regulations mainly contain only the funda- 
mental demands of radiation protection. 
Comments needed, and advice and _ in- 


structions, have been separated from the 
regulations proper. Thus, future experience 
in the radiation protection field can more 
efficiently be put to use in this ‘advice and 
instructions’ part which can be amended 
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and completed with less formalities than 
established regulations.’ This expression of 
Swedish philosophy is very similar to that 
which has long prevailed in England and 
the United States. 


NEW ZEALAND 

The Dominion of New Zealand has prob- 
ably gone further than any other country in 
developing a tight and rigid system for the 
licensing, regulation, and inspection of 
roentgen-ray equipment and of sources of 
radiation from radioactive materials. The 
development of the New Zealand philoso- 
phy relating to roentgen-ray protection 
presently represents one extreme in govern- 
ment control. 

The primary authority lies in the 1949 
act for “...the Control of Radioactive 
Substances and Irradiating Apparatus 

.., which includes the licensing of all 
radiation usage within the country.° 

Radiation protection regulations were 
established in an Act of July, 1951, and 
their promulgation is based on recommen- 
dations by a Director General. A set of reg- 
ulations has been developed that includes 
strict licensing for the use of all roentgen- 
ray and other radiation equipment.’ The 
granting of licenses is in the hands of the 
Minister of Health. 

In the 1951 Act have been set down in 
law certain detailed rules but, in addition, 
some degree of supplementation of the rec- 
ommendations of the Director General is 
allowed.’ These recommendations are not 
binding, nor are they a part of the regula- 
tions. 

New Zealand has four classes of licenses: 
(a) Licenses for all purposes; (b) Licenses 
for diagnostic or therapeutic purposes; (c) 
Licenses for dental diagnostic purposes ; 
and (d) Licenses for industrial, experimen- 
tal, testing, demonstration, veterinary, re- 
search, or other purposes.” The act then 
states that “Licenses for all purposes may 
be granted only to radiologists or radiother- 
apists” and presumably this includes those 
purposes listed in class (d). There does not 
appear to be any experience or training re- 
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quirements for class (d) licenses alone. 
Limited licenses for classes (b) and (c) may 
be granted only to persons who, in the 
opinion of the Minister, have special knowl- 
edge in the use or application of radioac- 
tive substances or roentgen rays for the 
purposes covered by the license. 

The work week in New Zealand is taken 
as thirty-five hours averaged over any four 
week period. In addition to normal holi- 
days, radiation workers are required to be 
given at least four weeks of annual holiday, 
of which at least two weeks must be taken 
consecutively.* In a following paragraph, 
it is stated that radiologists may work “‘for 
such hours as he considers necessary” with- 
out regard to any stipulations for othe 
workers. 

The time element in exposure is not 
specifically treated. For example, it is re- 
quired that all rooms in which the radiation 
level exceeds 5 mr/hr. be labeled as danger- 
ous. There appears to be no provision for 
exposure at higher levels; but with consid- 
erable intervals between exposures, the 
average might be considerably less than the 
permissible weekly level. It is true that 
the mere labeling of the room as dangerous 
does not mean that the permissible ex- 
posure of the occupants will be exceeded 
but the implication is there nevertheless. 

As a matter of fact, the general trend for 
the past fifteen years has been to integrate 
the exposure over longer and longer time 
periods, since it is considered to be quite 
unrealistic to integrate exposure over times 
as short as a minute or hour, or even a day. 


GERMANY 


Germany has had, for a great many 
vears, a set of roentgen ray protection codes 
under the “DIN Ro6nt”’ series.° According 
to latest information, these codes are being 
revised and brought up to date. At the pres- 


* This particular philosophy had been in the International 
Recommendations for some years but was generally agreed in 
1950 to be without physiological foundation and was hence taken 
out of the International Recommendations. The only remaining 
proponent at the International meetings in 1950, while agreeing 
that it had no physiological importance, nevertheless would have 
liked its retention since it gave a good talking point in hiring 
technicians. 
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ent time, Germany apparently has no 
immediate plans for legalizing the codes 
through legislative action. It is apparently 
intended, as in the United States, to have 
them available for voluntary use, and to 
rely upon the courts to make any necessary 
decisions based on what is considered to be 
good practice. 

The preparation of the codes and the 
provision of means for survey and protec- 
tion device rest, for the most part, in the 
hands of the Physikalisch-Technische Bun- 
desanstalt, the German organization cor- 
responding to the National Physical Lab- 
oratory in England, or the National Bureau 
of Standards in the United States. 

FRANCE 

In France, roentgen-ray and radioactiv- 
ity protection standards have been pre- 
pared by l’Union technique de |’Electricité 
and mainly apply to the equipment it- 
self.!°:!! Promulgation of these rules appears 
to be through the Ministry of Public 
Health and Population by means of an in- 
terministry order by such ministries as 
defense, commerce, labor, social security, 

The order calls for inspection and ap- 
proval but, as nearly as can be determined, 
there is no force of law behind this approval 
requirement. In other words, it appears 
that the situation there is very similar to 
that in England and the United States, 
where enforcement is through compliance 
and cooperation. It is interesting that the 
French codes exclude research laboratories 
and manufacturers’ developments. 

The interministry order refers to the use 
of protection rules but relies upon those 
developed by Il’Union technique de |’Elec- 
tricité. 

CANADA 

At the present time, Canada has no na- 
tional radiation safety code, but one is be- 
ing developed. Strict radiation control is 
exercised only for the use of isotopes and, 
as in the United States and England, this 
is done primarily through the Canadian 
Atomic Energy Control Act.” It is the 
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stated intention of those who are working 
on radiation protection codes to move 
slowly and to profit by the experience and 
mistakes of other countries. One group is 
drafting regulations, which are as yet not 
available to the public, and is giving some 
consideration to licensing provisions, pen- 
alties, monitoring services, etc. 

At the present time, Canadian protection 
practice is based on the rules of the Inter- 
national Commission on Radiological Pro- 
tection together with “such additional 
safety methods and procedures as may be 
prescribed by the Minister.” 

It appears that the matter of enforce- 
ment, if any, of national safety regulations 
would be left up to the provinces, which 
have already expressed themselves as feel- 
ing that existing provincial regulations are 
sufficient for the control of radiation within 
their area of influence. At present, the de- 
tailed means and methods of protection 
are up to the individual. 


UNITED STATES, CALIFORNIA 


So much for procedures and practices in 
other countries. In the United States, the 
nearest approach to a legal document on 
radiation protection is probably an indus- 
trial safety order of the State of Cali- 
fornia. This is a relatively brief order 
prepared by the Division of Industrial 
Safety and deals mainly with the permis- 
sible dose, without going into a great deal of 
detail regarding ways and means for achiev- 
ing protection. The California order, now 
about three years old, encountered some of 
the difficulties pointed out in connection 
with national acts. These have been rec- 
ognized and are now in the process of be- 
ing corrected. However, to point up the 
problem, some of the original difficulties 
are discussed here even though they are 
now being rectified. For example, the 
original California order expressed per- 
missible dose in roentgens per day. As al- 
ready pointed out, this is definitely too 
short a period over which to integrate 
personnel exposure. Also the permissible 
concentrations of radioactive material in 
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air were in disagreement with those rec- 
ommended by the National Committee on 
Radiation Protection and the International 
Commission on Radiological Protection. In 
this case, it is not too difficult to rectify 
such details since it necessitates only the 
issuance of a change-order or a revision of 
the original, after required public hearings 
on the subject. 

No reference was given in the California 
order to acceptable codes of practice or to 
details regarding safe procedures, nor was 
it indicated where such information could 
be obtained. Widely accepted codes of 
practice are available through the National 
Committee on Radiation Protection and 
these could have been essentially adopted 
by reference. This is a common and useful 
practice, and is exemplified by the wide- 
spread use of the National Electrical Safety 
Codes, which in themselves have no legal 
status. The new order will refer to the rec- 
ommendations of the National Committee 
on Radiation Protection. 

The original order states that because of 
the likelihood that permissible dosage levels 
will be changed, periodic hearings will be 
held to decide what figures shall be used in 
the order. Much time and effort would have 
been saved if it were merely stated in the 
order that the permissible levels of radia- 
tion exposure would be those set forth by, 
for example, the International Commission 
on Radiological Protection or the National 
Committee on Radiation Protection. One 
might visualize the bizarre situation of each 
of the forty-eight states periodically re- 
vising their permissible dose levels. 

Another interesting point occurred in the 
section on the maintenance of protective 
devices. After what is called for in this 
category was spelled out, it was then stated 
that “medical or dental equipment which 
produces ionizing radiation may be oper- 
ated in an emergency even though it is 
known to be defective. In such cases, rea- 
sonable precaution shall be taken to pro- 
tect employees who are known to be ex- 
posed to such radiation.” It would appear 
that the inclusion of this one exception 
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would have put into court practically every 
single apparent violation that might have 
come to the attention of the authorities. 
This section will be omitted from the new 
order. 

UNITED STATES, MASSACHUSETTS 

In 1951, a bill was introduced into the 
Massachusetts State Legislature to estab- 
lish ‘““An Act Extending the Authority of 
the Department of Public Health to Regu- 
late Methods of Handling and Disposing of 
Radioactive Materials and Use of Appara- 
tus Emitting Ionizing Radiation.” This 
was pressed as an emergency law and would 
have given to the State Department of 
Public Health the responsibility to “‘pre- 
scribe and establish rules and regulations to 
control the transportation, storage, pack- 
aging, sale, distribution, use, production 
and disposal of radioactive materials, and 
the installation and operation of equipment 
and processes which emit ionizing radiation 
which may affect the public health or the 
health of persons exposed to radioactivity 
or ionizing radiation.” It was stated that, 
“Said rules and regulations, after being so 
prescribed and established, shall have the 
force of law,” and “‘Any such rule or regula- 
tion made by the department order under 
this section shall take effect upon publica- 
tion thereof in a newspaper in each 
county.” 

The dangers of the proposed bill were 
recognized by medical authorities in the 
state and it was not passed. A committee 
subsequently established to investigate the 
problem has not yet issued a report. It is 
mentioned here only to show the potential 
dangers of hasty consideration of the radia- 
tion protection problem. As_ originally 
written, it would have given almost limit- 
less authority to a state body in a highly 
technical field in which that body had, at 
the time, only very limited experience. 


RADIATION PROTECTION LAWS IN GENERAL 


Inclusion of technical detail and numer- 
ical quantities in legislative acts relative to 
radiation is deemed impractical by many 
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experts in the field. One basic reason for 
this is the fact that technical data are very 
apt to be changing frequently in fields 
growing as rapidly as those involving radia- 
tion. Permissible exposure levels of today 
are apt to be changed tomorrow in the light 
of improved knowledge. Each such change 
would then require a change in the basic act 
if the original included specific values. This 
could be both costly and cumbersome and 
could introduce serious delays in making 
new information available for use. 

Practical difficulties arise in the develop- 
ment of a legal act covering a complicated 
technical or scientific field. Laws are usual- 
ly generated by lawyers who in turn call in 
special consultants when the area is highly 
technical. But in the endeavor to develop a 
legally tight document, it may appear nec- 
essary to define in great legal detail factors 
that, in fact, cannot be rigorously defined. 
It is often better to leave some matters to 
common practice and settle the rather rare 
argument in court rather than burden the 
great majority of the situations with un- 
wieldy restrictions and limitations. 

It sometimes would appear the law has 
stepped in where science has long feared to 
tread. For example, one set of regulations 
defines and uses the term “ ‘proximity’ in 
relation to irradiating apparatus or radio. 
active substance,” as the “position in 
which a person may be liable to an exposure 
in excess of one tenth the maximum permis- 
sible exposure.”’ Left out is any mention of 
the duration of the exposure, and without 
this the definition has no practical value. 
Yet any inclusion of the time factor would 
render the definition too complicated to 
use. From a legal point of view the defini- 
tion makes the law enforceable even though 
technically the situation is wholly unreal- 
istic and untenable. 

Another attempted definition is that of 
“radiation work,” and hence by implica- 
tion, a radiation worker. The National 
Committee on Radiation Protection in the 
United States has struggled for many years 
with the problem of trying to define radia- 
tion work or a radiation worker. It was 
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finally decided that a suitable definition 
would fill a small book, and after a great 
deal of consideration, it was agreed that 
from either a useful or legal point of view, it 
is essentially impossible. 

If one has laws, perhaps situations or 
factors such as those mentioned above must 
be defined; and in spite of the weaknesses 
pointed out, it may be that the definitions 
are as good as can be attained. The basic 
dificulty is the development of an ap- 
proach to the protection problem that ne- 
cessitates such definitions in the first place. 

Some acts or regulations contain certain 
specific requirements regarding blood ex- 
aminations. While these were technically 
reasonable when the regulations were es- 
tablished, they are now obsolescent in view 
of the Stockholm agreements of 1952. No 
great harm is done aside from requiring un- 
necessary blood examinations; but in these 
cases where the statements are now in law, 
additional legislation is required to rectify 
or remove them. 

The magnitude of any enforcement prob- 
lem varies meterially with the size and 
geography of the state concerned. For ex- 
ample, New Zealand is not a large country 
either numerically or geographically, nor 
does it have, at the present time, a large 
number of radiation installations. Accord- 
ing to 1952 figures® it has a total of 688 X 
ray plants, of which 275 are for diagnosis, 
29 are for therapy, 260 for dental work, 62 
for shoe fitting, and the remaining 52 for 
miscellaneous uses. The 40 uses of radioac- 
tive substances listed include 24 for ther- 
apy. Enforcement of the New Zealand reg- 
ulations may not be an insurmountable 
task. The situation is vastly different, how- 
ever, from that in larger and more highly 
industrialized countries such as the United 
States. England, or Germany, where it 
probably would not prove practical with- 
out the development of an enormous en- 
forcement staff out of all proportion to the 
seriousness of the problem. 


The question of states, provinces, 


counties, and even cities adopting radiation 
protection codes has come up numerous 
times in the past twenty-five years. Inher- 
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ently, there may be no serious objection to 
this, per se. The difficulty, of course, is 
that once a code is adopted its enforcement 
requires a law or ordinance and the next 
step may be licensing. Lawmakers, how- 
ever, are too prone to compare the radia- 
tion industry with, for example, the plumb- 
ing industry. Licensing of a radiation in- 
stallation is essentially a licensing of its 
operators and this invades a field far too 
complicated to be adequately managed by 
the average legislative bodies or even spe- 
cial technical groups available in many 
states. 

Unreasonable or non-understanding in- 
terpretation of radiation safety practices 
could, if enforced rigidly, completely stifle 
a research or medical installation, the very 
existence of which implies its management 
by competent and trained individuals. It 
is, of course, recognized that some radiation 
machines may come into the hands of un- 
qualified persons and that such persons re- 
quire help and guidance. It is believed that 
they can best be helped, not by law, 
license, and regulation, but by education 
and guidance such as that provided by the 
International Commission on Radiological 
Protection, the National Committee on 
Radiation Protection in the United States, 
and similar advisory groups; the former 
approach may catch a few offenders, but do 
untold harm to the much larger group that 
knows what it is doing. Indiscriminate 
techniques are not called for. Radiologists 
are in a sense controlled through their 
training and experience. Good protection 
practice in industry is exercised through 
the influence of labor unions. Both are con- 
trolled through the threat of suit at law. 
Both are constantly striving to improve 
their protection and both welcome help and 
guidance wherever they can get it. Restric- 
tive laws can benefit them little. 

There need not be too great concern over 
the users of radioactive isotopes; in most 
countries the circulation of isotopes is 
limited and their use is closely controlled 
through atomic energy acts. On the other 
hand, there are some roentgen-ray ma- 
chines that fall into the hands of persons 
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who lack full medical and radiological 
training; shoe-fitting roentgen-ray ma- 
chines are a good example. It might be 
reasonable to require licensing for such in- 
stallations but there is then the problem of 
defining the borderlines between these and 
the more obviously legitimate uses. The 
non-radiologist medical doctor is a large 
user ordinarily having little or no radiation 
training. He would gladly be educated and 
controlled through his medical organiza- 
tion. In any case, his work-factor is usually 
so low that he dose not often develop a 
serious radiation hazard. 

In the development of any law on radia- 
tion protection, one of the most objection- 
able features appears to be the requirement 
of licensure. The usual justification for this 
is that it provides the best means for deter- 
mining where radiation sources exist. On 
the other hand, as already pointed out, this 
may easily vest a few people with an un- 
desirable degree of control. It seems a pity 
that in order to eliminate a few relatively 
small sources of radiation hazard the risk 
must be run of endangering all of the im- 
portant and, on the whole, well controlled 
radiation industry. 

The desired result can be achieved just as 
easily by requiring the registration of radia- 
tion sources either by individual or by 
institution with a penalty for failure to 
register. Surveys or inspections could be 
subsequently effected at the discretion of 
the control agency. They in turn would pro- 
vide whatever guidance or advice may be 
indicated. Not a single compulsory law 
would be required, for few, if any, users of 
radiation would dare operate with facil- 
ities that have been demonstrated as un- 
safe. 

A small fraction of the cost of enforcing 
laws on radiation protection could, if spent 
on prophylaxis instead, accomplish far 
more than all the conceivable laws and 
regulations. 


PROTECTION CODES IN THE 
UNITED STATES 
At present, there are no States laws on 
radiation protection in the United States 
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although at least two States ave considering 
developing laws or enabling acts. The prob- 
lem is much more complicated than in 
most countries by virtue of the fact that 
there are forty-eight States, each jealous of 
its own laws without regard to those of any 
other State. It might seem that a national 
law could easily solve this problem, but this 
is not so. National laws usually apply to 
situations where more than one State is 
involved; but this is rarely the case in 
radiation protection except for the ship- 
ment of radioactive materials, which is reg- 
ulated by the Interstate Commerce Com- 
mission. Furthermore, because of the geo- 
graphical size of the country, enforcement 
of radiation laws at the national level would 
be extremely cumbersome and costly. By 
way of emphasizing the magnitude of the 
problem it may be pointed out that the 
General Motors Corporation, alone, has 
nearly twice as many roentgen-ray ma- 
chines as in the whole of New Zealand. 

It should also be mentioned that in the 
United States, there is a traditional dislike 
of laws unless they are absolutely neces- 
sary. 

It is worth noting that if every State in 
the United States should decide to develop 
a law or order or some other legislative ac- 
tion relating to radiation protection, there 
would be an excellent possibility of pro- 
ducing chaos in the whole field of radiation 
protection, to the point, for example, where 
a roentgen-ray equipment manufacturer 
might be faced with the necessity of making 
his equipment comply with the requirements 
of several or several dozen different State 
codes. It is felt that this is a real danger in 
the development of any legislative action 
on the part of the States. On the other 
hand, one can imagine that some of the 
States may, for reasons believed important, 
want to set up a means whereby some de- 
gree of radiation safety can be assured for 
workers within their areas. Unless, how- 
ever, this is done on a carefully planned and 
unified basis, there will unquestionably be 
encountered the same sort of difficulties 
that once existed in inadequate, inflexible, 
and obsolete building and plumbing codes, 
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the operation of which did a great deal to 
increase the costs of homes. If care is not 
taken, the good intentions will only in- 
crease greatly the cost of medical care; this, 
in turn, affects the pocketbooks and the 
health of a large number of people in the 
country. 

Recommendations for good protection 
practice on a voluntary basis are made by 
the National Committeee on Radiation 
Protection, a discussion of which is pre- 
sented in the following paragraphs. 


NATIONAL COMMITTEE ON 
RADIATION PROTECTION 


For the past twenty-five years the major 
effort directed toward radiation control and 
safety in the United States has been 
through the efforts of the National Com- 
mittee on Radiation Protection.® This is a 
voluntary group of authorities representing 
the major areas of interest in the radiation 
protection field, and was initially set up in 
1929 upon the specific recommendation of 
the International Commission on Radio- 
logical Protection. At that time there were 
at least three committees on roentgen-ray 
and radium protection functioning under 
the three national radiological organiza- 
tions in the United States. In spite of the 
fact that the membership of these com- 
mittees overlapped to some extent, their 
recommendations differed somewhat in de- 
tail and hence there were no nationally rec- 
ognized safety standards or codes of prac- 
tice. This situation exposed itself at the 
meetings of the Second International Con- 
gress of Radiology in 1928, and resulted in 
the recommendation of the International 
Commission on Radiological Protection 
that each country have a single national 
committee. 

The committee, as established in 1929, 
was named the Advisory Committee on X- 
ray and Radium Protection because from 
the outset it did not feel that it should have 
any regulatory responsibility or powers. A 
brief review of its early activities is pre- 
sented here, since much of the basic philos- 
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ophy established over twenty years ago is 
still adhered to. 

The objectives of the Advisory Com- 
mittee were to bring together persons work- 
ing actively in the radiation protection 
field, to formulate the general principles of 
radiation protection, and to establish codes 
of practice in specialized areas. The scope 
of action was directed primarily to medical 
needs, for two reasons: (1) most of the harm- 
ful effects of radiation are biological in 
nature, and (2) the vast majority of radia- 
tion usage was then in the medical field. In 
any case, it was believed that the basic 
principles developed for medical needs 
could be readily applied to industrial and 
laboratory needs. This may not be com- 
pletely realistic today, since some of the 
industrial situations involve basic problems 
never encountered in strictly medical ap- 
plications. 

In the original make-up of the Advisory 
Committee, members were designated by 
the several radiological and medical societies 
and the roentgen-ray equipment manu- 
facturers. Upon the suggestion of the 
radiological groups, the National Bureau of 
Standards was asked to sponsor the activ- 
ity since it constituted a permanent organ- 
ization with no special interests, and had a 
continuing program of research in the ra- 
diation protection field. Work was centered 
in the X-ray Section, now the Radiation 
Physics Laboratory. The reports of the 
Advisory Committee were referred back to 
the participating or other groups for their 
acceptance and use if they so chose. 

In 1946 the problems in radiation pro- 
tection had become so manifold that the 
Advisory Committee decided the number 
of participating organizations should be in- 
creased and the total membership consid- 
erably enlarged. At the same time the 
name was changed to the National Com- 
mittee on Radiation Protection. 

Today the Main Committee of the Na- 
tional Committee on Radiation Protection 
is made up of representatives of many or- 
ganizations: United States Public Health 
Service, United States Atomic Energy Com- 
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mission, National Electrical Manufac- 
turers Association, American Medical As- 
sociation, Radiological Society of North 
America, American Roentgen Ray Society, 
American Radium Society, American Col- 
lege of Radiology, Department of Defense, 
and National Bureau of Standards. It is 
quite likely that other organizations will be 
added as the needs develop. For example, 
it may be necessary to add a representative 
of the State Department since the field of 
international relations may be entered 
when radioactive wastes are to be dumped 
at sea. It may be desirable to add repre- 
sentation of the morticians since, as time 
goes on, they will be called upon to handle 
more and more cadavers containing radio- 
active contamination. Preparation for radia- 
tion protection as a part of civil defense in 
the event of atomic warfare also presents 
important problems, the solution of which 
may differ considerably from those neces- 
sary in normal 
These problems will require detailed con- 
sideration, once the basic philosophy of 
radiation protection is clearly established, 
and representation of the Federal Civil 
Defense Administration may be desirable. 

The relationship of the National Com- 
mittee on Radiation Protection to the 
United States Atomic Energy Commission 
is illustrative of the broad problem of de- 
veloping a workable protection philosophy. 
In 1946 when the National Committee was 
reorganized, this was discussed with the 
Atomic Energy Commission at great 
length. The Commission had decided that 
it would be in an untenable position if, as 
the largest single user of radioactive mate- 
rials, it also established its own safety rules. 
It could have been subjected to criticism on 
the basis that it was setting radiation levels 
to suit its operating needs rather than the 
safety of the worker. Accordingly, the 
Commission requested the National Com- 
mittee on Radiation Protection to make 
studies and prepare basic recommendations 
and codes of practice that could provide a 
basis for Atomic Energy Commission oper- 
ations. 
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The National Committee on Radiation 
Protection has been mindful of its respon- 
sibility in relation to the Atomic Energy 
Commission and, on the whole, it is felt 
that the National Committee on Radia- 
tion Protection has met it in most essential 
details. It has not been a simple and 
strightforward problem. For the vast num- 
ber of radiation workers in the country asa 
whole, it was important not to load the sub- 
committees with Atomic-Energy-Com- 
misssion-interested members. At the same 
time, it was clearly recognized that many 
of the most experienced persons in the field 
of radiation protection were employees of 
the Atomic Energy Commission or its large 
contractors. 

In the preparation of a report, all reason- 
able steps are taken to obtain pertinent 
reviews by groups outside the committee. 
Any worthwhile comments and suggestions 
received after the report has been published 
are taken care of as separately published 
notes, addenda, or simply held for the next 
revision, depending on their urgency. 

One of the most important ties of the 
National Committee on Radiation Pro- 
tection is with the International Com- 
mission on Radiological Protection. As 
mentioned above, it was the influence of 
the latter that brought about the consolida- 
tion of protection activities in this country 
in 1929. The influence has, to some meas- 
sure, been reversed; for when the Interna- 
tional Commission on Radiological Pro- 
tection was reorganized in 1950 and a series 
of subcommittees established, they were 
made to match as closely as feasible the 
structure of the National Committee on 
Radiation Protection. In fact, the chairmen 
of several of the subcommittees of the Na- 
tional Committee on Radiation Protection 
are also chairmen of the corresponding sub- 
committees on the International Commis- 
sion, and at least two reports of the Na- 
tional Committee on Radiation Protection 
will be used as a pattern for international 
recommendations in 1953. 

In 1948 the Subcommittee on Permissible 
Dose from External Sources of the Nation- 
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al Committee on Radiation Protection had 
decided upon the necessity of changing 
the permissible dose from 0.1 r/day to 0.3 
r/week as measured in air. This was first 
presented to the Tri-Partite Conference in 
Chalk River in 1949, and was adopted. 
While the report of this subcommittee has 
not yet been published, its influence has 
already been felt. 

Thus far the National Committee on 
Radiation Protection has completed ten rec- 
ommended codes, which have been pub- 
lished as National Bureau of Standards 
Handbooks. Others are in press or in var- 
ious stages of preparation. These codes rep- 
resent what was felt to be the most 
authoritative technical information on the 
subject at the time, and the Committee 
does not concern itself with their promulga- 
tion, legal or otherwise. In fact, the Com- 
mittee has held from the outset, as it does 
today, that the formulation of radiation 
safety codes into legal statutes by national 
or state bodies is an unwise procedure. It 
believes that laws on radiation protection 
limit flexibility and make it difficult to take 
advantage of the rapid developments in the 
field. 

On the other hand, it is worth noting that 
over the past twenty years most court deci- 
sions involving matters of radiation safety 
have been settled one way or the other on 
the basis of the recommendations published 
by this Committee. This is both gratifying 
and sobering insofar as the Committee is 
concerned—sobering because it demon- 
states the utmost necessity of being always 
as right and as fair as the data and informa- 
tion of the day permit. 


APPENDIX 


Subcommittees and Reports of the National 
Committee on Radiation Protection 


Subcommittees 


1. Permissible Dose from External Sources. G. 

Failla, Chairman. 

The final report by this group is essentially 
completed. The more troublesome points on 
basic philosophy, particularly those regarding 
genetics, seem to have been satisfactorily re- 
solved; and it is now a matter of formulating the 
material into final shape. 
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2. Permissible Internal Dose. K. Z. Morgan, 
Chairman. 


The final report of this subcommittee was 
published in March, 1953 (H 52, see list below). 
This is necessarily a very detailed and com- 
plicated-report. It may be possible that in view 
of an expected more general acceptance of the 
concepts and numerical values, a future edition 
can be somewhat simplified. 


3. X-rays up to Two Million Volts. H. O. 

Wyckoff, Chairman. 

The first report of this subcommittee was 
published in March, 1949 (H 41, see list below), 
and more than 50,000 copies have been dis- 
tributed. One relatively minor change in the 
report has been released to the radiological 
journals. A revision of this report is now being 
started. 


4. Heavy Ionizing Particles (Neutrons, Pro- 

tons, and Heavier). D. Cowie, Chairman. 

A report on neutron protection has been in 
preparation for over three years. Here, again, 
the basic approach was very difficult, since any 
evaluation of the situation was closely allied 
with the problem of measurements in the dif- 
ferent energy regions. 


5. Electrons, Gamma Rays, and X-rays above 

Two Million Volts. H. W. Koch, Chairman. 

A report by this subcommittee dealing with 
problems of protection in the multimillion 
volt range from radiations produced by beta- 
trons and synchrotrons is now completed; draft 
copies were widely circulated for comment. The 
report includes considerable basic information 
on questions of high energy photons and elec- 
tron measurements; it is issued as National 
Bureau of Standards Handbook §5. 


6. Handling of Radioactive Isotopes and Fis- 
sion Products. H. M. Parker, Chairman. 


The first report of this subcommittee was 
published in September, 1949 (H 42, see list 
below), and more than 20,000 copies have been 
distributed. There are various items included 
in this report that have since been taken up in 
more detail in subsequent Handbooks prepared 
by other subcommittees. When it is revised, it 
will probably include material presently con- 
tained in other Handbooks. 


7. Radiological Monitoring Methods and In- 
struments. H. L. Andrews, Chairman. 


The report of this subcommittee was re- 
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leased in April, 1952 (H 51, see list below), and 
some 8,000 copies have been distributed. Al- 
though no immediate revision is contemplated, 
material and data are being gathered for a 
future revision and extension. The scope of this 
program is limited mainly to questions of in- 
strumentation and measurements necessary to 
implement the recommendations of the other 
subcommittees. It is not proposed to develop an 
instrument manual. 


8. Waste Disposal and Decontamination. J. H. 
Jensen, Chairman. 


This subcommittee has been working ac- 
tively for about three years. A report on con- 
trol and removal of radioactive contamination 
(H 48) was printed in December, 1951, and so 
far about 10,000 copies have been distributed. 
The subcommittee has also released a report 
on the waste disposal of phosphorus-32 and 
iodine-131 (H 49), of which 8,000 copies have 
been sold. A report on the disposal of carbon-14 
is published (H 53), and reports on the dis- 
posal of radioactive materials in soil and at sea 
are progressing satisfactorily. Work is also 
being done on the disposal of other isotopes. 


g. Protection against Radiations from Radium, 
Cobalt-60, and Cesium-137 Encapsulated 
Sources. C. B. Braestrup, Chairman. 

The old Handbook on radium protection 
was last revised in 1935 and issued as National 
Bureau of Standards Handbook 23. Extensive 
changes have taken place since that time with 
the result that this Handbook is_now largely 
out of date. It has now been completely revised 
and extended to include protection from 
cobalt-60 and cesium-137 in addition to radium. 
This new revision (in press, H 54) includes 
basic shielding data and codes of practice 
directed mainly toward medical applications. 
Industrial applications will probably not be 
dealt with as such, but the general framework 
will be applicable to non-medical problems. 


Safe Handling of Cadavers Containing Ra- 
dioactive Isotopes (ad hoc). E. H. Quimby, 
Chairman. 


An ad hoc committee has been set up to in- 
vestigate the problems of radiation protection 
in connection with the handling of contami- 
nated human bodies. This has considerable im- 
portance, not only from the point of view of 
hospital practices and morticians, but also for 
civil defense. A report has been published 
(H 56, see following list). 
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Reports 
NBS 
Hand- 
book 
Number 


H 15 


Subcom- 
mittee 


Title Price 


X-ray Protection (1931), — 
Superseded by H 20, in 
turn superseded by H 41. 

Radium Protection for — 
Amounts up to 300 Milli- 
grams (1934). Superseded 
by H 23. 

X-ray Protection 

Superseded by H 41. 

Radium Protection (Aug. — 
25, 1938). 

Medical X-ray Protection 
up to Two Million Volts 
(March 30, 1949). 

H 42 Safe Handling of Radioac- 6 
tive Isotopes (Sept., 
1949). 

Control and Removal of 
Radioactive Contamina- 
tion in Laboratories (Dec. 
15, 1951). 

Recommendations for the 
Waste Disposal of Phos- 
phorus-32 and Iodine-131 
for Medical Users (Nov. 
2, 1951). 

Radiological Monitoring 7 
Methods and _Instru- 
ments (April 7, 1952). 

Maximum Permissible 
Amounts of Radioiso- 
topes in the Human Body 
and Maximum Permissi- 
ble Concentrations in Air 
and Water (March 20, 
1953). 

H 53 Recommendations for the 8 -- 
Disposal of Carbon-14 
Wastes (Oct. 26, 1953). 

Protection against Radia- 9 — 
tions from Radium, Co- 
balt-60, and Cesium-137 
Encapsulated Sources (in 
press). Supersedes H 23. 

Personnel Protection for 5 — 
Betatron-Synchrotron 
Radiations up to 100 
Million Electron Volts 
(March, 1954). 

Safe Handling of Cadavers — 
Containing Radioactive 
Isotopes (Oct. 26, 1953). 


Blood Counts (ad hoc). R. S. Stone, Chairman. 
It has long been suspected that complete and 


(1936). — 


Oo 


H 49 


H 51 


H 52 


H 55 


H 56 
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detailed blood studies as an indication of radia- 
tion damage are of questionable value. Since 
blood counts have been recommended in past 
Handbooks, it is important to review the whole 
question. In view of the discussions presented 


in Stockholm in September, 1952, the work of 


this subcommittee is largely crystallized and it 
seems probable that blood counts will not be 
required in the future except under very special 
circumstances. A report will be issued. 


Where the price is stated above, the Handbook can 
be purchased from the Superintendent of Docu- 
ments, Government Printing Office, Washington 25, 
D. C. The prices quoted are for delivery to addressees 
in the United States and its territories and posses- 
sions and in certain foreign countries that extend the 
franking privilege. In the case of all other countries, 
one-third the cost of the publication should be added 
to cover postage. Remittances should be made either 
by coupons (obtainable from the Superintendent of 
Documents in sets of 20 for $1.00 and good until 
used), or by check or money order payable to the 

“Superintendent of Documents, Government Print- 
ing Office” and sent to him with the order. 


Atomic and Radiation Physics Division 
National Bureau of Standards 
Washington 25, D. C. 
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Representatives on American Board of Radiology: 
B. R. Kirklin, Rochester, Minn., H. Dabney Kerr, 
Iowa City, Iowa, U. V. Portmann, Tucson, Ariz. 


Representative on National Research Council: A. O. 
Hampton, Washington, D. C. 


Professional 


Editor: Lawrence Reynolds, 
Building, Detroit 1, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit 1, Mich. 


Fifty-fifth Annual Meeting: Shoreham Hotel, 
Washington, D. C., September 21-24, 1954. 
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AMERICAN RADIUM SOCIETY 


President: Edith H. Quimby, New York, N. Y.; 
President-Elect: John E. Wirth, Pasadena, Calif.; 
1st Vice-President: H. Dabney Kerr, Iowa City, Iowa; 
2nd Vice-President: Grant H. Beckstrand, Long 
Beach, Calif.; Secretary: Robert E. Fricke, Mayo 
Clinic, Rochester, Minn.; Treasurer: Douglas J. 
Roberts, 85 Jefferson St., Hartford 6, Conn. 


Executive Committee: Leland R. Cowan, Chairman, 
Salt Lake City, Utah, Hugh F. Hare, Los Angeles, 
Calif., Howard B. Hunt, Omaha, Nebr. 


Program Committee: Edith H. Quimby, Chairman, 
New York, N. Y., Richard H. Chamberlain, Phila- 
delphia, Pa., Vincent P. Collins, Houston, Texas, 
Herbert M. Parker, Richland, Wash., John E. Wirth, 
Pasadena, Calif. 


Publication Committee: Harry Hauser, Chairman, 
Cleveland, Ohio, J. Samuel Binkley, Oklahoma City, 
Okla., Peter A. Nelson, Chicago, Ill. 


Public Relations Committee: John A. Wall, Chair- 
man, Houston, Texas, E. C. Baker, Youngstown, 
Ohio, Robert L. Brown, Emory University, Ga. 


Faneway Lecture Committee: Douglas Quick, Chair- 
man, New York, N. Y., Gioacchino Failla, New 
York, N. Y., Frederick W. O’Brien, Boston, Mass. 


Representatives on the American Board of Radiol. 
ogy: Douglas Quick, New York, N. Y., B. P. Wid- 
mann, Philadelphia, Pa., Frederick W. O’Brien, Bos- 
ton, Mass. 


Committee on Arrangements: A. N. Arneson, Chair- 
man, St. Louis, Mo., Franklin L. Payne, Philadel- 
phia, Pa., Jesshill Love, Louisville, Ky., Edith H. 
Quimby, New York, N. Y. 


Representatives on National Committee for Radia- 
tion Protection: Edith H. Quimby, New York, N. Y., 
Theodore P. Eberhard, Philadelphia, Pa. 


Thirty-seventh Annual Meeting: 1955, to be an- 
nounced. 
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RADIOACTIVE GOLD (Au) IN THE TREATMENT 
OF CANCER 


F THE many radioactive isotopes 

which have been made available from 
the nuclear reactors, radioactive gold 
(Au!**) has emerged as one of great promise. 
It can be used for interstitial and intra- 
cavitary application due to its chemical 
inertness, its availability in a chemically 
pure state, and its short half-life of 2.69 
days. 

The fact that radioactive gold can be 
prepared in a colloidal state with control- 
lable particle size imparts desirable proper- 
ties to it not possessed by other agents, 
such as roentgen rays, radium, or some of 
the artificially radiactive substances used 
to deliver ionizing radiations. Its emission 
spectrum contains a beta particle of 0.98 
mev. energy and two gamma rays of 0.12 
and 0.41 mev. energies respectively. The 
local effect in tissue is well confined since 
approximately 95 per cent of the radiation 
is contributed by the beta particles which 
have a maximum range in water of 3.8 mm. 
It is to be expected then that the radiation 
effect is almost totally exerted in the first 
few millimeters of tissue. This has been 
confirmed by several investigators. The 
gamma component of the radiation from 
radioactive gold, which comprises 5 per 
cent of the total, permits ease in monitoring 
and serves to make the dosage more uni- 
form. It proves troublesome, however, in 
personnel exposure and may be responsible 
for a significant and as yet poorly under- 
stood total body irradiation of the patient. 

Radioactive gold has been ed 
during the past decade in several ways, in 
cluding intravenous, intracavitary and i in- 
terstitial methods of administration. One 
of its most important uses has been in the 
palliative management of peritoneal and 
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pleural effusions of neoplastic origin where 
it is injected in the form of a collodial solu- 
tion. It has not supplanted roentgen ther- 
apy in this regard but promises to be a use- 
ful adjuvant in properly selected cases. 

In dealing with peritoneal effusions col- 
loidal radioactive gold has the advantage 
over roentgen therapy of producing less 
radiation sickness and it is less injurious 
to the intestine. Andrews, Root, Kerman 
and Bigelow! state that these patients, 
in order to be favorable candidates for col- 
loidal radioactive gold therapy, should be in 
good general condition and the effusion 
should be the cause of their presenting 
symptoms, 7.e., the necessity of frequent 
paracenteses. They further point out that 
the presence of tumor masses may pre- 
clude the use of radioactive gold. Generally, 
it is thought that roentgen therapy is of 
greater benefit in this latter situation. It 
has been repeatedly emphasized by many 
authors that the site of origin of the malig- 
nant neoplasm responsible for the effusion 
has little effect on the efficacy of this form 
of therapy. 

Pleural effusions can be more success- 
fully controlled with roentgen therapy than 
those of peritoneal origin. This usually 
implies, however, that the underlying lung 
parenchyma must be sacrificed due to the 
incident fibrosis. The injection of colloidal 
radioactive gold in the pleural space has the 
advantage that the effect of its beta radia- 
tion is limited to the lining surfaces and 
thus the lung can be functionally preserved. 
It is assumed, of course, that no significant 
disease is present in the underlying lung. 


1 Andrews, G. A., Root, S. W., Kerman, H. D., and Bigelow, 
R. R. Intracavitary colloidal radiogold in treatment of effusions 
caused by malignant neoplasms. Ann. Surg., 1953, 237) 375-381- 
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The preservation of lung tissue is extremely 
important, particularly in patients with 
their respiratory function seriously cur- 
tailed by the disease process itself. 

It should be emphasized that peritoneal 
and pleural adhesions producing loculations 
may lead to serious localized overdosage if 
they are not recognized. The body cavity 
into which the isotope is injected can be 
conveniently checked with a portable sur- 
vey meter and, if any serious localization is 
present, the material should be withdrawn. 

Reactions consisting of nausea, vomiting, 
weakness and malaise as reported by An- 
drews, Root, Kerman and Bigelow! are 
usually mild in degree and persist for two 
or three days. They are more severe with 
intraperitoneal administration of the col- 
loidal radioactive gold than when the sub- 
stance is given intrapleurally. Diarrhea and 
pleuritis are occasionally encountered. He- 
matopoietic depression is not serious and 
is of transitory nature followed by prompt 
recovery. There is some controversy as to 
the actual extent of bone marrow damage 
caused by radioactive gold but most of the 
evidence indicates that it is not of serious 
proportions. That percentage of the isotope 
reaching the circulation is deposited in the 
liver and spleen or is excreted in the urine. 
These values are not of sufficient magnitude 
to cause concern. 

Due to its finite particle size, colloidal 
radioactive gold is phagocytosed and de- 
posited in the reticuloendothelial system, 
i.¢., principally in the liver, spleen and bone 
marrow, and to a lesser extent in the lung. 
Zilversmit, Boyd and Brucer,’ using col- 
loidal radioactive gold, have shown that by 
enlarging the particle size of the material 
the blood clearance rate is increased. Eighty 
to go per cent of the injected dose was re- 
moved by the liver and spleen, the spleen 
taking up one-half to one-fifth as much as 
the liver per gram of tissue. The bone mar- 
row and lymph nodes were much less ac- 
tive, while the kidney and lung exhibited 
the same activity as the bone marrow. The 


? Zilversmit, D. B., Boyd, G. A., and Brucer, M. Effect of 
particle size on blood clearance and tissue distribution of radio- 


active gold colloids. 7. Lad. &F Clin. Med., 1952, 40, 255-260. 
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interval between injection and deposition 
in these areas depended upon the route of 
administration and the size of the colloidal 
particle. 

The mechanism of colloidal radioactive 
gold therapy in controlling effusion is not 
thoroughly understood. Andrews, Root 
and Kinsely* suggested the following pos- 
sible actions: (1) fibrosis of tumor surfaces; 
(2) diminution of lymphatic drainage by 
irradiation of the lymph node substance; 
(3) partial inflammatory obliteration of 
the serous cavity, and (4) an unknown ac- 
tion on uninvolved portions of the cavity 
surface. 

Knisely and Andrews,‘ in studying the 
pathological changes following the injection 
of colloidal radioactive gold into the body 
cavities, found that most of the particles 
were absorbed unevenly by the cavity sur- 
faces. Some of them were phagocytosed 
and only a fraction remained in the col- 
loidal suspension in the fluid. These au- 
thors noted inconsistent deposition in the 
regional lymph nodes. 

It has been suggested by many authors 
that colloidal radioactive gold may be used 
prophylactically in carcinoma of the ovary 
where spilling of cyst contents occurs at 
the time of operation or where implant me- 
tastases are observed. This may prove to 
be one of the most significant contribu- 
tions in the use of this form of therapy. 
Careful evaluation must be awaited, how- 
ever, before this can be accepted. Occur- 
rence of irreversible sequelae may render 
the method prohibitive. 

The most significant interstitial applica- 
tion of colloidal radioactive gold has been 
introduced by Kerr, Flocks, Elkins and 
Culp’ in the treatment of moderately ad- 


3 Andrews, G. A., Root, S. W., and Knisely, R. M. Metabolism 
and distribution of colloidal Au! injected into serous cavities for 
treatment of effusions associated with malignant neoplasms. 
Cancer, 1953, 6, 294-302. 

4 Knisely, R. M., and Andrews, G. A. Pathological changes fol- 
lowing intracavitary therapy with colloidal Au. Cancer, 1953, 
6, 303-312. 

5 Kerr, H. D., Flocks, R. H., Elkins, H. B., and Culp, D. Treat- 
ment of moderately advanced carcinoma of prostate with radio- 
active gold. AM. J. Roentcenot., Rap. THerapy & NucLeaR 
Meb., June, 1953, 69, 969-977. 


4 


706 


vanced carcinoma of the prostate. This 
lesion has remained difficult to control in 
the past because of its clinical silence. 
While the cure rate of malignant tumors 
of other organs has been increased, that of 
carcinoma of the prostate has remained 
about the same. In the group of patients 
which are surgically incurable due to con- 
tiguous spread but in which distant metas- 
tases have not yet occurred this method 
holds promise. Dosage is assessed according 
to the weight of the gland and on the basis 
of a millicurie per gram ratio. Hyaluroni- 
dase is used in the diluent to enhance uni- 
form local distribution, and epinephrine is 
added to minimize circulatory absorption. 
A specially designed syringe is employed 
to inject the colloidal suspension under 
pressure which further ensures homogene- 
ous distribution. Significant complications 
have been few. Rectal irritation and ulcera- 
tion have been encountered in the authors’ 
early experience but alterations in tech- 
nique have obviated these to a large extent. 
Despite detectable counts of radioactivity 
over the liver and spleen, no instance of 
clinical, functional or pathological liver 
damage has been observed. The authors re- 
port a prompt and rapid decrease in the size 
of the palpable tumor and its softening in 
about 98 per cent of the cases three weeks 
following injection. 

Sherman, Bonebrake and Allen’ have 
reported on their use of radioactive col- 
loidal gold interstitially in the treatment of 
pelvic cancer, and it is their impression that 
these lesions can be more effectively con- 
trolled by adding this procedure to the exist- 
ing methods. 


6 Sherman, A. I., Bonebrake, M., and Allen, W. M. Applica- 
tion of radioactive colloidal gold in treatment of pelvic cancer. 
Am. J. Roentcenot. & Rap. THERAPY, 1951, 66, 624-638. 
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Myers, Colmery and MclLellon’ have 
employ ed radioactive gold wires as gamma- 
ray emitters for permanent implants and 
removable linear sources. They feel that 
Au’®® used in this manner has many ad- 
vantages over radon used similarly. 

Protection of personnel in treating with 
radioactive gold has been met without great 
difficulty, using barriers of lead where 
practicable and by minimizing the time 
required to perform the operative proce- 
dures for its application. Most investiga- 
tors report that exposure of personnel has 
consistently been kept below tolerance 
levels. 

Ter-Pogossian and Sherman,* in an ex- 
cellent and comprehensive article, have 
outlined in detail the necessary laboratory 
facilities and equipment required in receiv- 
ing, diluting, administering and monitoring 
radioactive gold. According to the specifi- 
cations of the U. S. Atomic Energy Com- 
mission® any patient exhibiting more than 
30 me. of radioactivity must be kept in the 
hospital until his activity has diminished to 
this level. 

All in all, it may be said that the results 
of studies employi ing r radioactive gold have 
been encouraging in the management of 
neoplastic effusions and in the control of 
carcinoma of the prostate. Other aspects of 
irradiation with this agent are more dis- 
tinctly in a research phase and further ex- 
perience is necessary before definite evalua- 
tion can be made. 

KENNETH L. KrABBENHOFT, M.D. 

7 Myers, W. G., Colmery, B. H., Jr., and McLellon, W. M 
Radioactive gold-198 for gamma radiation therapy. Am. J. 
RoeEnTGENOL., Rap. THErapy & Nuciear Mep., Aug., 1953, 
70, 258-273. 

8 Ter-Pogossian, M., and Sherman, A. I. Handling of radio- 
active gold for therapeutic purposes. Nucleonics, 1952, No. 3, /0, 
23-27. 


®Isotopics: Announcement of the Isotope Division, U. S. 
Atomic Energy Commission 2, 3. July, 1952. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


UniTepD STaTEs OF AMERICA 


AMERICAN RoeEnTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shoreham Hotel, 

_ Washington, D.C., Sept. 21-24, 1954. 

AMERICAN Rapium Society 
Secretary, Dr. R. E. Fricke, Mayo Clinic, Rochester, 
Minn. Annual meeting: 1955, to be announced. 

RaproLocicaL Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: 1954, to be announced. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

SecTION ON RaproLocy, AMERICAN MEDICAL AssOCIATION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual meeting: San Francisco, Calif., June 21-25, 
1954. 

FirrH [INTER-AMERICAN ConGreEss OF RADIOLOGY 
General Secretary, Dr. Eugene P. Pendergrass, 3400 
Spruce St., Philadelphia's, Pa. Meets at Shoreham Ho- 
tel, Washington, D. C., April 24-30, 1955. 

ALABAMA RaDIOLOGICAL SocIETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

ArIzONA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Albert A. Rayle, Jr., 478 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except-during three 
summer months, on second Friday evening. 

BrookKtyn RoentcGEN Ray Society 
Secretary, Dr. J.J. Daversa, 345 75thSt., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

BuFFaLo RaDIOLoGIcAL SoctETY 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

CentTraL New York RoenTcGEN Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CenTRAL Onto Rapio.ocica Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

CuicaGo RoENTGEN SocIETY 
Secretary, Dr. Elbert K. Lewis, 6337 S. Harvard Ave., 
Chicago, Ill. Meets second Thursday of each month, 
October to April inclusive at the University Club. 

CLEVELAND RaDIOLocIcaL Society 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 p.m. on fourth 
Monday of each month from October to April. 

Society 
Secretary, Dr. Parker Allen, Children’s Hospital, Denver, 


Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut Raprotocic Socisty 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 
Hartford, Conn. Meets second Friday October and April. 

Dattas-Fort Wortu Roentcen Stupy Cius 
Secretary, Dr. O. H. Grunow, 650 Fifth Ave., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 P.M. 

Detroir RoentTcEN Ray Kapium Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, October to May, at 
Wayne County Medical Society Building. 

East Bay RoeEntGEN Society 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

Fioripa RaproLocicat Society 
Secretary, Dr. H. G. Reaves, Medical Arts Bldg., Sara- 
sota, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

GeoraiA Rapro.ocicaL Society 
Secretary, Dr. Robert M. Tankesley, 218 Doctors Bldg., 
Atlanta, Ga. Meets in mid-winter and at annual meeting 
of Medical Association of Georgia in the spring. 

GreaTer Mramt Society 
Secretary, Dr. R. D. Shapiro, 541 Lincoln Rd., Miami 
Beach, Fla. Meets monthly at various South Florida 
Hospitals. 

Houston Society 
Secretary, Dr. Harry Fishbein, 324 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month at 
Hermann Hospital. 

Ipano State Rapro.ocicat Society 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

ILL1no1s RADIOLOGICAL SOCIETY 
Secretary, Dr. Stephen L. Casper, t101 Maine St., 
Quincy, Ill. Meets three times a year. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second dontiar in May. 

Iowa Society 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society, 
The scientific section is held in the autumn. 

Kansas RaDIOLocIcaL Society 
Secretary, Dr. Willis L. Beeler, M.D., 700 Kansas Ave., 
Topeka, Kansas. Meets in spring with State Medical 
Society, and in winter on call. 

Kentucky Rapio.ocicat Society 
Secretary, Dr. David Shapiro, 323 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Rap1o.ocicat Society 
Secretary, Dr. Solomon Maranov, 1450 S1st St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs RaDIOLociIcaL Society 
Secretary, Dr. George Jacobson, 1200 N. State St., Los 
Angeles 33, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Association Building, 
Los Angeles. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Marne Rapro.ocica Society 
Secretary, Dr. Jack Spencer, Maine General Hospital, 
Portland 4, Maine. Meets in early spring, June and fall. 

MaryYLAND Society 
Secretary-Treasurer, Dr. Leonard Wartes, 2337 
Eutaw Place, Baltimore 17, Maryland. 

Miami RaproLocicat Socisty 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mip-Hupson Rap1o.ocicat Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.M., fourth Tuesday each 
month, September to May. 

MitwauKeEe RoenTGEN Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RaDIoLocicaL Society 
Secretary, Dr. John R. Hodgson, Mayo Clinic, Rochester, 
Minn. Meets three times annually, once at time of State 
Med. Assn., and in spring and fall. 

MississiPP1 RADIOLOGICAL SocIETY 
Secretary, Dr. John W. Evans, 117 N. President St., 
Jackson, Miss. Meets third Thursday of each month at 
the Rotisserie Restaurant at 6:30 P.M. 

Montana RapioLocicat Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bldg., Billings, Montana. Meets at least once a year. 

Nassau Rapro.ocicat Society 
Secretary, Dr. Frank Huber, Hempstead, N. Y. Meets 
second Tuesday of the month in February, April, June, 
October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. Stanley M. Wyman, Massachusetts Gen- 
eral Hospital, Boston, Mass. Meets monthly on third 
Friday, Harvard Club. 

New Hampsuire RoentTcEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentGEN SOCIETY 
Secretary, Dr. J. R. Freid, 1049 Park Ave., New York 28, 
N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

Nortu Caro.ina RaDIOLocicaL Society 
Secretary, Dr. W. C. Sternbergh, Charlotte Memorial 
Hospital, Charlotte, N. C. Meets in May and October. 

Dakota Rapro.ocicat Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New York Rapro.ocicat Society 
Secretary, Dr. D. H. Baxter, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November, March and April. 

NorTHERN CALIFORNIA RADIOLOGICAL Society 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Ouro State Society 
Secretary, Dr. M. M. Thompson, 316 Michigan St., 
Toledo, Ohio. Annual meeting, Toledo, Ohio, May 22 
and 23, 1954. 

OKLAHOMA STATE RaDIOLocIcaL Society 
Secretary, Dr. John R. Danstrom, Medical Arts Bldg., 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon Raprotocicat Society 
Secretary, Dr. J. W. Loomis, 919 Taylor St. Bldg., Port- 
land 5, Oregon. Meets monthly from October to June on 

the second Wednesday of each month at 8:00 P.M. at the 

University Club. 
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Orveans ParisH RaDIOLocicaL Socigty 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric NortHwesT Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric RoENTGEN SociETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PBNNSYLVANIA SociatTy 
Secretary, Dr. J. M. Converse 416 Pine St., Williamsport. 
Next annual meeting at Bedford Springs Hotel, Bedford, 
Penna., May 14 and 15, 1954. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. H, M. Stauffer, Temple University Hos- 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at 5 p.M., from October to May in Thompson 
Hall, College of Physicians. 

PitrsBURGH ROENTGEN SOCIETY 
Secretary, Dr. Donald H. Rice, Western Pennsylvania 
Hospital, Pittsburgh 24, Pa. Meets 6:00 p.m. at Webster 
Hall Hotel on second Wednesday each month, October 
to May inclusive. 

Rapro.ocicat Section, BAttimore Society 
Secretary, Dr. H. Leonard Warres, 2337 Eutaw Place, 
Baltimore 17, Md. Meets third each month, 
September to May, inclusive. 

Rapro.ocicat Section, Connecticut Mepicat Society 
Secretary, Dr. William A. Goodrich, 85 Jefferson St., 
Hartford 6, Conn. Meetings are held bi-monthly. 

Raprotocicat Section, Mepicat Society oF THE Dis- 
TRICT OF COLUMBIA 
Secretary, Dr. A. C. Wyman, 5445—28th St., N.W., 
Washington, D. C. Meets Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M, 

Section, SourHERN MeEpIcAL AssociaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Rapio.ocicat Society oF GREATER CINCINNATI 
Secretary, Dr. Chapin Hawley, 927 Carew Tower, Cin- 
cinnati 2, Ohio. Meets monthly from September to 
June on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Rapro.ocica Society or Hawalr 
Secretary, Dr. P.S, Arthur, Young Hotel Bldg., Honolulu 
13, T. H. Meets third Friday of each month at a place 
designated by the Secretary. 

Rap1oLocicat Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Rapro.ocica Society or Louisiana 
Secretary, Dr. J. T. Brierre, 700 Audubon Bldg., New 
Orleans. Meets annually during Louisiana State Medical 
Society Meeting. 

RaDIoLocicaL Society or New JERSEY 
Secretary, Dr. Salomon Silvera, 921 Bergen Ave., Jersey 
City, NY. Meets at Atlantic City at time of State Medi- 
cal Society and in November in Newark, N. J. 

Society oF SOUTHERN CALIFORNIA 
Secretary, Dr. Donald R. Laing, 65 N. Madison Ave., 
Pasadena 1, Calif. 

Ricumonpb County Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocuesTer Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch- 
ester, N. Y. Meets at 8:15 p.m. on the last Monday 
of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountain Raprooaicat Society 

Secretary, Dr. John H, Freed, 4200 East Ninth St., Den- 

ver 7, Colo. 
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St. Louis Socirety oF RADIOLOGISTS 
Secretary, Dr. W. B. Seaman, 510 South Kingshighway, 
St. Louis 10, Mo. Meets fourth Wednesday each month, 
except June, July, August and September. 

San Antonio-Mititary Rapio.ocicaL Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San Dieco Society 
Secretary, Dr. C. W. Bruner, 2456 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco RaDIoLocicaL Society 
Secretary, Dr. I. J. Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

SEcTION ON RapioLocy, CatirorniA MEDICAL AssOciaTION 
Secretary, Dr. H. R. Morris, 1027 “D” St., San Bernar- 
dino, Calif. ' 

SecTIon on Rapro.ocy, Strats Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, Ill. 

SHRBVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Bay Rapro.ocicat Society 
Secretary, Dr. J. J. McCort, Santa Clara County Hos- 
pital, San Jose, Calif. Meets second Wednesday each 
month. 

Soutu Caro.ina Rapro.ocicat Society 
Secretary, Dr. William A. Klauber, Self Memorial Hos- 
pital, Greenwood, S. C. One meeting with South Carolina 
Medical Association in May, others arranged by Presi- 
dent. 

TENNESSEE RADIOLOGICAL SociETY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg., 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas RaDIOLoGIcAL Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University oF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7:00 p.m. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

State RaDIoLocicaL Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Virointa Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

State RaDIoLocicaL Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West Virornta Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg., 
Charleston, W. Va. Meets concurrently with annual 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. C. G. Huntington, 170 Maple Ave., White 
Plains, N. Y. Meets on third Tuesdays of January and 
October and on two other dates. 

Wisconsin RaDIOLocicaL Society 

Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 

Wis. Special meetings held during year; annual meeting 

each spring at Madison, Wis. 
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X-Ray Strupy or San Francisco 
Secretary, Dr. Wm. W. Saunders, Veterans Administra- 
tion Hospital, San Francisco 21, Calif. Meets monthly, 
third Thursday, at 7:45 p.m., Lane Hall, Stanford Uni- 
versity Hospital. 


Cusa, Mexico, Puerto Rico anp CENTRAL AMERICA 


SociEDAD DE Rap1o.ocfa y FIs1oTeRAPIA DEB CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocrepaD Mexicana DE Y FIstoTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 

AsociaciONnN PuERTORRIQUENA DE Rapro.ocfa 
Secretary, Dr. Rafael A. Blanes, Ave. Ponce de Leon 
1175, Santurce, P. R. 

SocieDAD PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


British Empire 
British InstirutTs oF RaproLocy INCORPORATED WITH 
THB RONTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 
Medical Members’ meeting, on third Friday in each 
month at §:00 P.M., 32 Welbeck St., London, W 1. 
Facutty oF RaDIOLocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section oF Rapio.ocy or THB Society or Mepi- 
cins (ConrineD To Mepicat 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN AssOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
Section oF Rapro.ocy, Canapian Mepicat AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Société CANADIENNE-FRANCAISB D’ELECTROLOGIB BT DE 
MépIcaLes 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, 
Cottece or Rapro.ocists (AusTRALIA AND New ZeEa- 
LAND) 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


AsOcIACION ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SociEDAD ARGENTINA DE RaproLocia, Junta CENTRAL, 
Buenos AIREs 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD ARGENTINA DE Det Lirorat, 
Sepe, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
gon Wednesday, 19 ha 663 Italia St., Rosario, Santa 

e. 

SocreDAD ARGENTINA DB Rapro.ocia, pew Sur, 
Sepe, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SocrEDAD ARGENTINA DB FILIAL DEL Centro 
Sepg, CorpoBa 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SocreDAD ARGENTINA DB Rapro.octia, pat Norra, 
Sepe, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 
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SocreDAD ARGENTINA DB RaproLocia, pa Cuyo 
Sepe, Menpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocreEDADE BRAsILEIRA DB RapioLocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
— Brazil. Meets monthly, except during January, 

ebruary and March, 

SocrepaDe DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocreDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month. 

SociEDAD PERUANA DB RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SociepaD ps RaproLocica, CANCEROLOGIA Y Fisica 
Menpica DEL Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Europe 


Société pe RaDIoLocie 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Sociéré Francaise 
and its branches: Sociéré pu Sup-Ovest, pu LirroraL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DB 
L’OuEST, DE L’Est, ET D’ALGER ET D’AFRIQUE DU NorD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
RaproLocn v Praze 
Secretary, Dr. Roman Blaha, Praha x11, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Po.tsH Society oF RADIOLOGY 
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Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Society or RaDIOLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Wroctraw Section Society oF RapIoLocy 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Sklodowska St., Wroclaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroctaw. 

SocreTATEA Romana DE RaproLocie st ELecTROLOGIB 
Secretary, Dr. Oscar Meller, Str. Banual Mi&rdcine, 30, 
S. L., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Att-Russtan Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDaD EspaNnoLa DE RaproLocia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScH WEIZERISCHE RONTGEN-GESELLSCHAFT (SOCIETE SUISSB 
DE RADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 

DeutscHe RONTGEN-GFSELLSCHAFT 
Secretary, Dr. med. Peter Kréker, Evangelisches Krank- 
enhaus, Huyssens Stiftung, (22a) Essen. Annual meeting, 
Sept. 5-8, 1954, Wiesbaden, Germany. 

Socreta DI RaproLocia MepIca 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 


INDIA 


INDIAN RADIOLOGICAL AssOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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SEVENTH INTERNATIONAL CONGRESS 
OF RADIOLOGY, COPENHAGEN, 1953 
The Seventh International Congress of 

Radiology was held in Copenhagen, Den- 
mark, July 19-26, 1953, Professor P. Flem- 
ming Mller was President and Professor 
Flemming N ¢grgaard was Secretary-General. 
The Honorary President was Professor 
Niels Bohr, the Danish physicist who re- 
ceived the Nobel Prize in 1922 for his 
work on the atom. The Congress was off- 
cially opened on Sunday afternoon, July 
Ig, in the presence of King Frederik LX. 

A large, generally excellent scientific pro- 
gram was provided in which were many 
contributions from this country. The sec- 
tion meetings were held in two different 
areas which were separated by a three or 
four minute taxi ride. At times, as many as 
twelve section meetings were in progress at 
the same moment. This is an indication of 
the scope and importance of the material 
presented in the various papers. 

A large scientific exhibit was available. 
Of particular interest were transverse body 
section roentgenograms after the retro- 
peritoneal insufflation of oxygen, by Pro- 
fessor Vallebona of Milan, Italy. 

The technical exhibit was interesting. 
The greater part of the apparatus on display 
was made on the other side of the Atlantic. 
Equipment for body section roentgenog- 
raphy in both horizontal and erect posi- 
tions has been developed which seems to be 
far in advance of similar equipment made 
in this country. Apparatus for electrically 
controlled automatic intravascular injec- 
tion of opaque materials which makes it un- 
necessary for an individual to stand close 
to the beam of roentgen rays is being made 
in Sweden. Rapid film shifting machines 
for angiocardiogr raphy, up to 12 films per 
second, are now in use. Roentgen-ray gen- 
erating equipment using three phase cur- 
rent at 150 kv. has been produced. With 
this machine, Kjellberg, at the Carolinska 
Institute, is making films of infants’ chests 
in as little as 0.004 second. 

The material included in these three cate- 
gories was many times as much as one indi- 
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vidual could assimilate. 

The total enrollment of the Congress 
was 3,526, which includes all categories of 
membership. The hotel facilities of Copen- 
hagen were quite inadequate to take care 
of so many visitors. However, the Congress 
was well organized and well run by the 
Danish Committee. The task of organizing, 
running and concluding the business affairs 
of an International Congress is indeed large. 
The Danish officials deserve the thanks of 
all radiologists. 

A proposal was discussed at the Sixth 
International Congress in London to form 
an International Federation of Radio- 
logical Societies to serve as the parent or- 
ganization of these Congresses. This pro- 
posal was introduced in concrete form by 
the Danish Delegation at the Copenhagen 
Congress. It was disapproved by the Inter- 
national Committee. However, the Inter- 
national Congress of Radiology has three 
important committees: (1) The Interna- 
tional Commission on Radiological Units, 
(2) The International Commission on Ra- 
diological Protection, and (3) The Inter- 
national Commission on Stage Grouping in 
Cancer and the Presentation of Results of 
Treatment of Cancer. The importance of 
continuation and continuity of the work of 
these Commissions and methods of financ- 
ing their work were discussed. It was 
therefore proposed to establish an Jnter- 
national Society of Radiology which would 
function under the International Congress, 
not over it, the purpose of which would be 
to provide means for continuity of the 
work of these commissions between con- 
gresses. All national radiological societies 
would be invited to join, and each would 
be asked to pay the equivalent in its own 
national currency of one-quarter of a 
United States dollar ($0.25) per member 
per year. This money would be used solely 
for the support of the work of the Inter- 
national Commissions. This proposal was 
approved by all the national delegations 
except two, the Philippines and the United 
States of America. A committee was ap- 
pointed with members from six countries 
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to prepare a constitution and by-laws for 
this society. This committee as yet has not 
submitted a report. 

The work of the International Commis- 
sions is of particular importance. They 
have given us such units as the roentgen 
and the rad. They provide a scientific lan- 
guage which permits international coordi- 
nation of thought, discussion and compari- 
son of results. The members of these com- 
missions work hard through long hours for 
several days before the meetings. The fi- 
nancing of this work is a problem separate 
from that of the Congress itself. It seems 
to some of us that the subscription fees 
paid by members of the Congress should 
be used, not for social affairs, but solely 
for the expense of the scientific part of the 
meeting. The members of the Congress 
should be and, we believe, are willing to 
pay for tickets to dinners, sightseeing 
trips, etc. Consequently it seems highly de- 
sirable to work out some other method of 
financing the International Commissions. 
Possibly this could be done by revising the 
Constitution of the Congress itself and 
requesting a subscription for this purpose 
from all national societies which send dele- 
gates to the Congress, rather than by or- 
ganizing a new society under the Congress. 
However, the proposal for the new Inter- 
national Society of Radiology was passed 
almost unanimously in the International 
Committee and a formal proposal will un- 
doubtedly be submitted to our national 
societies at a later date. 

A proposal to change the intervals be- 
tween the International Congresses of 
Radiology from three to four years was in- 
troduced by the Delegation from Mexico 
(as in 1950), was supported by the Delega- 
tion from the United States, and was lost in 
the International Committee by only two 
votes. 

The invitation of the Delegation from 
Mexico to hold the eighth International 
Congress in Mexico City was unanimously 
accepted. The President is Dr. Manuel F. 
Madrazo. This Congress will be held in 
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Mexico City during 1956, but the exact 
date has not been decided. 

A large number of international medical 
organizations are now in existence and ap- 
pear to be functioning successfully. The 
“Congress for the International Organiza- 
tion of Medical Sciences” was set up sev- 
eral years ago to correlate the activities of 
these societies. The membership, accord- 
ing to the latest available information, was 
comprised of 54 international organizations, 
one of which is the International Congress 
of Radiology. 

In the United States four important na- 
tional meetings of radiological organiza- 
tions and of radiological sections of State 
Medical Associations occur each year. 
Many local radiological societies hold 
meetings at frequent intervals. It is there- 
fore a little difficult for us to appreciate the 
importance of the International Congresses 
in the lives of our foreign colleagues, par- 
ticularly those in smaller countries. Because 
of the increasing number of members and 
complexity of the meetings, it is increas- 
ingly difficult to find a city which can offer 
sufficient hotel and other accommodations. 
Nevertheless, International Congresses of 
Radiology will continue to be held. They 
deserve the support and cooperation of our 
national radiological societies. 

During the Congress in Copenhagen, the 
Danish Radiological Society awarded Hon- 
orary Membership to Dr. Arthur C. Chris- 
tie, Washington, D. C., Past President of 
the Fifth International Congress of Radi- 
ology, which was held in Chicago, Illinois, 
in 1937. 

Ross Goupen, M.D. 


AMERICAN COLLEGE OF RADIOLOGY 


The following officers were elected at 
the annual meeting of the American Col- 
lege of Radiology held on February 4 and 
5, 1954, in Chicago, Illinois: Dr. Howard P. 
Doub, Detroit, Michigan, President; Dr. 
Ira H. Lockwood, Kansas City, Missouri, 
re-elected Chairman of the Board; Dr. 
Webster H. Brown, Baltimore, Maryland, 
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Vice President; Dr. Kenneth D. A. Allen, 
Denver, Colorado, new Chancellor for 4 year 
term; Dr. Leslie K. Sycamore, Hanover, 
New Hampshire, new Chancellor for 4 year 
term; Dr. Fred O. Coe, Washington, D. C., 
re-elected for one year as Chancellor repre- 
senting the American Roentgen Ray So- 
ciety. He had been filling the unexpired 
term for Dr. Joshua C. Dickinson, Tampa, 
Florida; Dr. Joseph C. Bell, Louisville, 
Kentucky, re-elected for additional 3 years 
on the Board of Chancellors; Dr. Arthur C. 
Singleton, Toronto, Ontario, re-elected for 
an additional 2 years as Chancellor repre- 
senting the Canadian Association of Radi- 
ologists; Dr. Earl E. Barth, Chicago, 
Illinois, Treasurer. 

ROCHESTER ROENTGEN RAY SOCIETY 

At a recent meeting of the Rochester 
(New York) Roentgen Ray Society the fol- 
lowing officers were elected for the coming 
year: President, Dr. Robert J. Bloor; Vice 
President, Dr. A. Gordon Ide; Secretary- 
Treasurer, Dr. Henry H. Forsyth, Jr., 40 
Meigs St., Rochester, N. Y. The Society 
meets at 8:15 p.M. on the last Monday of 
each month, September through May, at 
Strong Memorial Hospital. 


ISOTOPE TECHNIQUE COURSES 


Three basic isotope technique courses 
and three special courses will constitute 
the summer program of the Special Train- 
ing Division of the Oak Ridge Institute of 
Nuclear Studies. 

A new offering of the Division is a two- 
week course on radioactivity designed for 
teachers in secondary schools and teachers 
colleges. This course, which begins on June 
7, 1954, will consist of background lectures 
in physics and radioactivity, together with 
a demonstration of all experiments outlined 
in the recent Atomic Energy Commission 
booklet, “Laboratory Experiments with 
Radioisotopes.”” Emphasis throughout the 
course will be on the technique of using 
radioisotopes in classroom demonstrations 
and in laboratory work. As many as 60 indi- 
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viduals will be accepted for the course. 

The Division will open a one-week ad- 
vanced course in Applied Instrumentation 
beginning on June 28, 1954. This course 
will consist of a group of lectures on instru- 
mentation techniques and demonstrations 
of modern instruments by technical repre- 
sentatives of the manufacturers. Each 
manufacturer will be asked to supply in- 
struments and demonstrate techniques in- 
volved in a variety of radioisotope prob- 
lems. 

An advanced course in radioisotope ap- 
plications in biochemistry will be held 
September 6-17, 1954. This is the second 
such course to be given by the Division. 

Basic courses of one-month duration will 
begin on June 14, July 12, and August 9, 
1954. 

Registration fee for all courses is $25.00. 

The Special Training Division has re- 
cently occupied enlarged laboratory and 
lecture room space in connection with the 
building of an adjoining structure to house 
the Technical Library of the Oak Ridge 
Institute of Nuclear Studies. The main 
lecture room and demonstration facilities 
now enable the Division to accept as many 
as 100 participants nonlaboratory 
courses. 

Application blanks and additional in- 
formation on the courses may be obtained 
from the Special Training Division, Oak 
Ridge Institute of Nuclear Studies, P. O. 
Box 117, Oak Ridge, Tennessee. 


AMERICAN SOCIETY OF X-RAY 
TECHNICIANS 

The twenty-sixth annual convention of 
the American Society of X-Ray Techni- 
cians will be held in Miami, Florida, May 
16 through May 20, 1954, with headquar- 
ters at the McAllister and Columbus Hotels. 
Plans are being formulated for an interest- 
ing and informative educational program. 
There will be lectures, refresher courses, 
and exhibits, and essay awards will be pre- 
sented to technicians submitting manu- 
scripts. In addition, many and varied social 
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events have been arranged by the enter- 
tainment committees. 
NEW YORK ROENTGEN SOCIETY 

The Ross Golden Lecture of Columbia 
University will be given before a combined 
meeting of the New York Roentgen Society 
in affiliation with the New York Academy 
of Medicine on Monday evening, April 19, 
1954, at 8:30 p.M. The speaker on this oc- 
casion will be Dr. Leo G. Rigler, Professor 
and Chairman of the Department of Radi- 
ology, University of Minnesota, Minneap- 
olis, Minnesota. Dr. Rigler’s subject is 
“Roentgen Observations of the Natural 
History of Carcinoma of the Lung.” 

FIFTH INTER-AMERICAN CONGRESS 

OF RADIOLOGY 
The Fifth Inter-American Congress of 
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Radiology will hold its next meeting in the 
United States at the Shoreham Hotel, 
Washington, D. C., April 24-30, 1955, The 
General Secretary is Dr. Eugene P. Pender- 
grass, 3400 Spruce St., Philadelphia 4, 
Pennsylvania. More detailed notices will 
appear in future issues of the JouRNAL. 


AMERICAN BOARD OF RADIOLOGY 
The final date for filing applications for 
the Fall, 1954, examination by the Ameri- 
can Board of Radiology is May 1, 1954. 
The examination will be held during the 
week of September 13, 1954, in Washington, 


B. R. M.D., Secretary 
Mayo Clinic 
Rochester, Minn. 
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ROENTGEN DIAGNOSIS 
Heap 
D., Guiot, G., and 
H. Anévrismes cirsoides et anévrismes artério- 
veineux de l’encéphale d’aprés dix-neuf cas; 
considérations anatomiques, cliniques et ra- 
diologiques. (Cirsoid and arteriovenous an- 
eurysms of the brain; anatomic, clinical and 
roentgenologic considerations on the basis of 

19 cases.) Presse méd., June 24, 1953, 67, 

Cirsoid, arteriovenous or arterial aneurysms of 
the brain have no characteristic clinical picture. 
The diagnosis should be considered in all cases of 
subarachnoid hemorrhage, especially when alter- 
nating with focal epileptic fits. The suspicion is 
strengthened if angiomas are seen on the skin or 
mucous membrane (5 of 19 cases). The diagnosis 
should also be considered in all cases of spontaneous 
intracerebral hematoma in a young person. 

Skull roentgenograms only rarely show changes 
which are diagnostic of these conditions. In one case 
gross vascular imprints associated with condensation 
of the vault was noted, similar to the alterations seen 
in meningiomas. Calcifications in the walls of the 
aneurysm, although frequently observed histolog- 
ically, rarely manifest themselves roentgenograph- 
ically; they were seen in 1 of the 1g cases in which 
they suggested the diagnosis of oligodendrocytoma. 

Arteriogr aphy is the basic study for these lesions. 
Lateral views are insufficient as the lesion may be 
injected through the carotid on the opposite side 
because of the richness of the collateral circulation; 
this occurred in 1 case. Arteriography may be com- 
bined with ventriculography in order to study the 
connections of the pocket with the ventricle. Locali- 
zation of small vascular anomalies may require a 
repeat arteriogram with centering on the lesion and 
a precision similar to that used in localizing foreign 
bodies. If carotid arteriography does not reveal the 
lesion, one must have recourse to vertebral arteriog- 
raphy; only 
aneurysms of the posterior fossa. 

Cirsoid aneurysm presents itself as an oval 
square image with sharp contours or as a more or 
less extensive shadow with diffuse contours which 
appears during the arterial phase. Usually one or 
several tortuous, obliterated arteries are noted to 
end at the lesion. In arteriovenous aneurysm, the 
most striking finding is the injection, at the arterial 
stage, of a cerebral vein. Only by scrutinizing the 
immediate surrounding of this vein is a vascular shad- 
ow found, ranging in size from a grain kernel to a 
pea. This small anomaly, which may represent an 
angioma or arteriolar tuft, must be localized with 
precision so that it may be found at operation. 

Finally, arteriography may demonstrate one or 
several venous or arterial - edicles of the lesion 
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which may help in planning surgery. The success of 
excision depends largely on this preoperative study. 


-Fonas Brachfeld, M.D. 


Mirka, P. Uber die Angiographie bei zere- 
bralen Insulten. (Angiography in cerebral 
accidents.) Fortschr. a. d. Geb. d. Réntgen- 


strahlen ver. m. Réntgenpraxis, June, 1953, 78, 
647-656. 


Since cerebral angiography causes fewer reactions 
than ventriculography the method was used for the 
examination of patients with cerebral vascular acci- 
dents. Ten cubic centimeters of a 35 per cent diiodon 
or umbradil solution was injected, followed by two 
additional injections, so that a total of 30 cc. was 
usually employed. Shock-like side reactions were 
observed, apparently due to transient spastic occlu- 
sion of the carotid artery or its main branches on the 
injected side. These could be avoided by injecting 
100 mg. of ronicol in 20 cc. of normal saline before 
injection of the opaque medium. About Io per cent 
of the patients with a clinical diagnosis of cerebral 
vascular accident suffer in reality from some other 
disease, such as tumor, subdural hematoma or cere- 
bral aneurysm. 

The roentgenologic evaluation of cerebral vascu- 
lar changes is difficult because there are none of the 
distinctive findings as noted with other lesions of the 
brain. Vascular changes are diffuse, and the border 
between normal and pathologic vascular shadows is 
indefinite. The cause of the vascular changes cannot 
be determined by angiographic study since etiologi- 
cally different lesions produce the same roentgen 
findings. Significant angiographic changes may be 
observed in the cervical part of the carotid, in the 
syphon, and in the endocranial vascular ramifica- 
tions. They consist mainly of tortuosity consider 
able variation of the caliber of the involved vessels, 
and small filling defects. Endocranial vascular 
changes are of three types. Type 1 is marked by ab- 
normally coarse looping of the larger arterial 
branches, usually with a wide lumen, and by con- 
spicuous paucity of the vascular shadows in the 
periphery. Type 1 is characterized by an abnormal 
increase of vascular shadows, with complete or par- 
tial filling of the vertebral artery from the carotid. 
Type 1 is defined by extensive sclerotic changes 
affecting many of the visible vessels, with variations 
of caliber, coarsening of loops and beaded appear- 
ance of the vessels due to many small filling defects. 

As a rule, cerebral accidents occur in small ves- 
sels which are not accessible to angiography. Conse- 
quently the site of the injury and the extent of the 
damage cannot be determined by this mehod. Only 
the general vascular disease can be demonstrated 
angiographically.—Albert Oppenheimer, M.D. 


Leaver, S. A. Accidental visualization of the 
ventricles months after the intracranial in- 
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jection of thorotrast. Radiology, May, 1953, 
60, 651-655. 


A case is presented in which the lateral ventricles 
and the third ventricle were visualized about eight 
months after injection of thorotrast into a cerebral 
cavity not in communication with the ventricles. 

Possible ways are discussed by which the thoro- 
trast may have reached the ventricles, where, pos- 
sibly, it clung to the walls after loosing its colloidal 
properties in a closed space.—Lynne }. Taylor, M.D. 


SmitH, C. G. The x-ray appearance and inci- 
dence of calcified nodules on the habenular 
commissure. Radiology, May, 1953, 60, 647- 
650. 


Calcification in the region of the pineal gland is 
made up not only of the deposits within this gland, 
but also of calcification in nodules of neuroglia 
which are prone to occur on the habenular commis- 
sure. These latter may be single or multiple, and are 
seen as a cap-like opacity at the anterior pole of the 
pineal gland. Frequently these deposits appear 
crescentric, with their concavity posteriorly, and are 
constantly separated from the pineal gland by the 
paper-thin habenular commissure. 

Roentgenologically discernible calcification within 
the pineal gland occurs in about half of all subjects 
and half of these show calcification on the habenular 
commissure as well. These calcified nodules do not 
occur without associated calcification in the pineal 
gland, and are seen uniformly at any age in adult 
life. 

Anatomic and roentgenographic studies of 123 
autopsied brains comprised the material for this 
investigation.—William A. Goodrich, Fr., M.D. 


Craic, WiIncHELL McK., Miter, Ross H., 
and Houtman, Co tin B. Cysts of the septum 
pellucidum: interesting case reports. Proc. 
Staff Meet., Mayo Clin., June 3, 1953, 28, 
330-335. 


Cavities of the septum pellucidum are found in 
about 20 per cent of brains examined postmortem. 
These cavities may become dilated with fluid and 
are then classified into three types: (1) non-communi- 
cating, in which the walls of the cavity are intact; 
(2) communicating, in which an opening is present 
into the lateral or third ventricle, and (3) acquired, 
as part of a hydrocephalus. 

Findings in identical twins, aged two, with cysts of 
the septum pellucidum are described. Both had se- 
vere convulsions and mental retardation. Antero- 
posterior pneumoencephalograms demonstrated a 
wide, dense biconcave shadow of the cyst between 
the outline of the lateral ventricles with little evi- 
dence of displacement of the lateral ventricles as 
indicated by the normal position of the lateral wall. 

Roentgenograms made twenty-four hours later 
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showed the lateral ventricles to be returned to nor- 
mal outline, thus indicating that a communication 
had developed between the ventricular septum and 
the cyst. Therefore, radical surgical procedures were 
not necessary. 

Lesions to be differentiated from this deformity 
are: agenesis of the corpus callosum, tumors of the 
septum pellucidum, and tumors of the corpus 
callosum.—Fay H. Squire, M.D. 


Bakay, Louis, and Wuire, James C. Pneumo- 
encephalography in chromophobe adenomas 
of the hypophysis. ¥. Neurosurg., May, 
1953, 70, 284-296. 


There is a discrepancy between the clinical signs, 
the size of the sella and the true size and extension 
of pituitary adenomas. 

Encephalography can assist in determining the 
size of the tumor. This requires a filling of the third 
ventricle and the basal cistern. The technique em- 
ployed is outlined in detail. The cases are classified 
in three types depending upon size of sella and extent 
of the tumor. 

Pneumoencephalography should be employed in 
surgical planning and in followup on those requiring 
roentgen therapy.— Joseph Levitin, M.D. 


NeEcK AND CHEST 


Jones, H. Everztey. Recurrent parotitis in 
children. Arch. Dis. Childhood, June, 1953, 
28, 182-186. 


The author made sialograms on 14 cases of recur- 
rent parotid swelling in children. Thirteen of them 
showed changes which he thinks are indicative of 
this disease. No calculus was demonstrated in any 
case. In 10 cases a spherical dilatation of the finer 
ducts was seen. In 1 case there was gross dilatation 
and in 3 the dilatation was intermediate. The main 
ducts in 4 children showed some dilatation and a 
tendency to beading. 

Recurrent parotitis is a fairly recently recognized 
entity which was described mainly in adults, but is 
also being found in children. It is usually diagnosed 
as mumps or cervical adenitis. It can be differen- 
tiated from adenitis by careful physical examination. 
A reliable history of previous mumps would differ- 
entiate it from this condition. The serum amylase 
has been reported to be elevated up to 150 units 
in g$ per cent of mumps cases. 

Pain, slight to moderate fever and mild leukocyto- 
sis were usually noted. Alpha-hemolytic streptococci 
and pneumococci were isolated from most of the 
cases. 

Treatment consisted of penicillin, massage, or 
both.—George L. Sackett, fr., M.D. 


Canparpyjis, GeorGces. Contribution a |’étude 
radiologique des laryngocéles. (Contribution 
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to the roentgen sey of laryngocele.) ¥. de 
radiol. et d’électrol. Arch. délectric. méd., 


19535 345 331-335. 


The author recently observed at the Institute of 
Radiology of the University of Lausanne 2 cases of 


laryngocele and made a detailed study of the roent- 
genographic and especially laminagraphic appearance 
of this rather rare condition, which according to 
Steinmann, has been reported in only about 100 
cases. 

He describes laryngocele as a dilatation of the 
appendix of Morgagni’s ventricle which is trans- 
formed into an anomalous air sac communicating 
with the laryngeal cavity. It represents an inter- 
mediary stage between the congenital hyperplasia 
of Morgagni’s ventricle which occurs in 1§ per cent 
of all humans and the endolaryngeal cysts. It may 
develop under the influence of various factors, such 
as cough, vocal strain or muscular efforts into an 
internal, external or mixed form. One of the author’s 
cases represented the internal and the other the ex- 
ternal type. 

The external laryngocele is usually well demon- 
strated in the conventional posteroanterior roent- 
genogram of the cervical region. It appears as a 
rounded or slightly oval air pocket of 1 to 2 cm. in 
diameter, situated laterally to the cornu ossis hyoi- 
dei. The internal laryngocele, on the other hand, is 
more apt to be visualized on a conventional lateral 
roentgenogram, appearing as a superimposed oval 
area of increased translucency with the longest di- 
ameter running vertically and not rising above the 
level of the hyoid bone. The best method of exam- 
ination for both types however, is frontal laminag- 
raphy which permits an excellent study of the form 
of the laryngocele as well as of its ty pogr raphy 
and relationship with the laryngeal cavity. The 
author reproduces some of the frontal laminagrams 
made in his cases to illustrate this point. In the case 
with internal laryngocele he also made frontal lam- 
inagrams during phonation and while the patient 
was executing the Valsalva maneuver to obtain con- 
firmation of the aforementioned theory of the causa- 
tion of the anomaly.—T. Leucutia, M.D. 


DéErosert, L., and Pizon, P. Les lésions thyro- 
hyoidiennes de la strangulation; leur diag- 
nostic radiologique. (Thyrohyoid lesions in 
strangulation and their roentgen diagnosis.) 
Presse méd., May 20, 1953, 67, 731-732. 


Of legal importance is the diagnosis of strangula- 
tion by the “semi-microradiographic” technique, in 
particular in cases of putrified or exhumed cadavers. 

The principle of this technique is discussed. A 
maximum of $0 kv. without filtration and a fine grain 
photographic film are used. The hyoid bone and the 
thyroid cartilage are dissected very carefully and 
“‘semi-microradiographed.” 

The strangulation often causes either a fracture 
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or a subluxation at the point of articulation between 
the greater cornu and the body of the hyoid bone. 
The thyroid cartilage constantly shows a fracture, 
incomplete in nature, of the superior cornu near its 
base. Compression fracture of the lateral laminae 
of the thyroid cartilage is also observed quite fre- 
quently. It is of interest to note that it is the right 
greater cornu of the hyoid bone and the left superior 
cornu and the left lateral lamina of the thyroid car- 
tilage which are constantly traumatized, indicating 
that the strangulation has been accomplished by a 
right-handed person whose thumb brings the pres- 
sure on the right side of the hyoid bone whereas the 
other fingers crush the left side of the thyroid carti- 
lage.—¥. N. Sarian, M.D. 


MeE.ameD, A., and Marck, A. Esophageal ob- 
struction due to Serutan. ¥.4.M.2., May 23, 
1953, 752, 318-319. 

The authors warn of the danger of ingestion of 
hygroscopic substances without taking sufficient 
amount of water. With insufficient fluid after the 
ingestion, the substance becomes swollen and spongy 
and may cause an obstruction. 

A case is reported of obstruction to the lower end 
of the esophagus after ingestion of serutan. These 
substances should also be avoided when there is 
cardiospasm or strictures of the esophagus.—oseph 
Levitin, M.D. 


Totren, R. S., Stour, A. P., Humpureys, 
G. H., I, and] Moons, R. L. Benign tumors 
and cysts of the esophagus. 7. Thoracic Surg., 
June, 1953, 25, 606-622. 


From both a clinical and pathological standpoint, 
benign cysts and tumors of the esophagus may be 
divided into two large groups, the intraluminal 
polypoid growths and the intramural tumors. 

Clinically, these lesions may produce gastrointes- 
tinal symptoms of which dysphagia is the most com- 
mon. Polypoid tumors may produce dramatic re- 
gurgitation. None of the leiomyomas in this series 
led to significant bleeding in contrast to gastric 
leiomyomas. Respiratory symptoms, including cough 
dyspnea and choking spells were occasionally pres- 
ent. In a few instances, epigastric or substernal dis- 
tress was noted. 

Esophagoscopy and roentgen examinations con- 
stitute the chief means for the diagnosis of these 
tumors. Roentgenologically, intramural tumors 
and cysts produce sharply outlined smooth, ovoid 
or lobulated filling defects in the barium-filled esoph- 
agus. In 38 of the 44 cases of intramural tumors 
in which barium swallows were given, either a filling 
defect or a mass with esophageal displacement was 
recorded. Polypoid tumors presented more difficulties 
in demonstration as is illustrated by the fact that 
only 8 of 17 cases of polypoid tumors showed some 
type of filling defect. Esophagoscopy failed to demon- 
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VOL. 
strate lesions in approximately one-fourth of the cases 
in which it was used. 

The polypoid lessions were treated by resection 
through an esophagoscope. The intramural tumors 
were usually enucleated. 

Of the 103 benign lesions of the esophagus studied, 
49 were intraluminal polypoid lesions and were 
usually described microscopically as fibrous polyps. 
The majority were located in the upper third of the 
esophagus. Forty-six cases of solid intramural be- 
nign tumors were observed and were predominantly 
leiomyomas. The latter may be found at any level 
but are more frequent near the carina and in the dis- 
tal third of the esophagus. Seventeen intramural 
cysts were found and were felt to be of congenital 
origin and contained derivatives of the primitive 
foregut. Malignant polypoid and intramural tumors 
occur which clinically can mimic the benign 
growths.—Paul Olfelt, M.D. 


Morutsky, Arno G., and Roun, Roserr J. 
Tietze’s syndrome; cause of chest pain and 
chest wall swelling. ¥.4.M.A., June 6, 1953, 
152, 504-506. 


Tietze’s syndrome is described as painful, non- 
suppurative swelling of the costal cartilages. Usually 
the second rib is involved and young adults are 
prone to have the syndrome. Tenderness is extreme 
at first and the syndrome is frequently associated 
with an upper respiratory infection. Roentgen stud- 
ies are always negative and blood studies, including 
blood chemistry, are negative. The etiology of the 
syndrome is obscure. 

Two case reports are presented. The patients had 
pulmonary Hodgkin’s disease and in both instances 
there was either a severe cough or respiratory em- 
barrassment, including symptoms of dyspnea, or- 
thopnea, and choking. 

The authors conclude that this syndrome is prob- 
ably not uncommon, and might be more often 
recognized if better understood.—R. E. Kinzer, 


M.D. 


GERSHON-CoHEN, J., INGLEBY, HELEN, and 
Herme., M. B. Roentgenographic diagnosis 
of calcification in carcinoma of the breast. 
f.4.M.A., June 20, 1953, 752, 676-677. 


Calcium deposits in malignant breast lesions are 
punctate with angular margins, thus differentiating 
them from calcifications in sclerotic arteries, phlebo- 
liths, ducts, cysts, fibroadenomas and inflammatory 
tissues. The calcification may be in the primary le- 
sion or dispersed in the surrounding tissues, thus 
offering a possibility of diagnosis when the primary 
tumor is not palpable.—Fay H. Squire, M.D. 


CHEEK, J. Harotp. Survey of current opinions 
concerning carcinoma of the breast occurring 
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during pregnancy. 4.M.A. Arch. Surg., May, 
1953, 66, 664-672. 


In an attempt to survey current opinions regard- 
ing carcinoma of the breast occurring during preg- 
nancy the author submitted a questionnaire to 55 
physicians and surgeons who have been especially 
concerned with mammary cancers and 47 replied. 
These answers revealed that there was only a §.3 per 
cent “five year cure rate’ of carcinoma of the breast 
developing during pregnancy among personally 
observed cases. All who answered felt that although 
the prognosis in this group is rather poor an occa- 
sional case may be salvaged. There was some differ- 
ence in opinion regarding the question as to whether 
pregnancy following a previous radical mastectomy 
increases the chances of development of carcinoma 
in the remaining breast but most thought that it does 
not. The majority felt that termination of preg- 
nancy in patients with cancer of the breast is indi- 
cated particularly in the first half of gestation It was 
generally agreed that subsequent pregnancies should 
be avoided by women who have had mammary car- 
cinoma. 

Any hope for the improvement of the prognosis of 
carcinoma of the breast occurring in pregnancy lies 
in the early recognition of the growth when it is still 
clinically operable-—Arthur E. Childe, M.D. 


Girarp, J., J.-P., Senor, R., and 
Faucompre, P. Une nouvelle technique de 
bronchographie: la vaporisation de lipiodol. 
(A new bronchographic technique: lipiodol 
vaporization.) Presse méd., June 24, 1953, 6/ 
914-916. 

Lipiodol aerosols, which have been proposed as an 
answer to some of the problems of conventional 
bronchography, have proved to be difficult and dan- 
gerous to use. The authors attempted to obviate 
some of these difficulties by preparing a heteroge- 
nous mixture of fine lipiodol particles which remain 
subject to gravity (larger than 6 microns). Vapor- 
ization is accomplished by mixing jets of compressed 
air and lipiodol which are led to the vaporizing 
chamber by means of a double lumen tube. Follow- 
ing premedication with a barbiturate and atropine 
the tracheobronchial tree is anesthetized and the 
double lumen catheter introduced into the trachea 
so that the vaporizing chamber is at the level of 
the aortic knob. The bronchial tree may be complete- 
ly outlined on roentgenograms taken in six positions; 
in each of these, 1 cc. lipiodol mixture is vaporized 
over a period of fifteen seconds. 

The method is simple, automatic, and allows 
standardization with ease. It is atraumatic and can 
be used in patients who are old or in poor condition; 
no disturbance was noted in 130 tuberculous pa- 
tients in whom it was employed. Only minimal co- 
operation is required from the patient. The thin 


722 


layer which is obtained outlines all the bronchial 
contours and demonstrates the slightest anomaly 
of the mucosa; stagnating lipiodol at the level of 
dilatation and stenosis contrasts clearly with this 
fine outline. Most of the lipiodol is expelled in several 
hours although definite alveolar tatouage persists 
for four to six weeks or longer.—‘fonas Brachfeld, 


M.D. 


Baxter, S. G., and Meakins, J. F. Develop- 
mental bronchial cysts. 4un. Int. Med., May, 
1953, 967-980. 


The authors report 8 cases classified as develop- 
mental bronchial cysts with a discussion of the 
pathogenesis. A simple classification is given. 

Chest roentgenograms are reproduced along with 
photomicrographs of the cases having had surgery. 
Surgery is the treatment of choice in all cases when- 
ever the local and general conditions permit.—/. L. 
Peterson, M.D. 


Scarincl, C., and Zuccon1, C. L’étude angio- 
pneumographique des variations de la cir 
culation artérielle dans les poumons bron- 
chectasiques. (Angiopneumographic study of 
the variations of the arterial circulation in 
bronchiectatic lungs.) Presse méd., May 20, 
1953, 67, 726-727. 


It has been observed that there is diminution of 
pulmonary circulation in bronchial dilatations. The 
authors have been able to demonstrate that this 
diminution is purely functional and that there is no 
organic change in the blood vessels of the lungs. 
They attribute, in line with certain other authors, 
this decrease in the arterial circulation to reflex 
vasoconstriction caused by bronchiectasis. As proof 
they submit 6 pulmonary arteriograms showing a 
definite increase in the pulmonary arterial circula- 
tion of a patient (suffering from bronchiectasis) after 
treatment by bronchial aspiration.—7¥. N. Sarian, 


M.D. 


Stuppert, T. C. Farmer’s lung. Brit. M. 7., 
June 13, 1953, 7) 1395-1309. 


The author reviews, the literature and presents a 
small series of cases with acute onset of symptoms 
following exposure to dust from mouldy hay. The 
distribution of the reported cases is in the Northwest 
of England. The disease is rare in hospitals but is 
seen quite frequently by the family practitioners in 
smaller market towns. 

The clinical picture is that of a distressed, blue, 
dyspneic patient with crepitations throughout the 
lungs and roentgenologically increased lung markings 
with superimposed soft shadows. Spontaneous re- 
covery usually occurs in one to two months with 
occasionally some residual fibrosis and emphsyema. 
The main feature of the disease is the intense breath- 
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lessness and cyanosis which develop within twelve 
hours of exposure. The onset is sudden and in the 
early stages the appearance is that of a case of acute 
edema of the lungs without evidence of cardiac em- 
barrassment. Hemoptysis and pleurisy did not occur. 
Skin tests with extracts of the offending dust and 
stock solutions of aspergillus, penicillium, and mucor 
were carried out without obtaining specific reactions 
in any case. The author found mixed fungi in the 
sputum but feels that this was evidence only that 
the patient had recentiy inhaled the dust and does 
not in any way prove that fungi caused the disease. 

Differential diagnosis includes asthma and bron- 
chitis, virus pneumonia, miliary tuberculosis, diffuse 
granulous pneumonitis of unknown etiology and 
aspergillosis. 

The explosive onset, spontaneous clearing and 
roentgenologic picture are totally unlike any true 
fungus disease. The author feels that farmer’s lung 
falls into the group of diseases such as coniosporosis 
which is pneumonitis involving men working as 
maple-bark strippers; weavers cough due to handling 
mildewed cotton; byssinosis, seen in those working in 
the cotton-mill; and bagassosis. 

The theory is put forward that the condition is a 
nonspecific interstitial lung reaction to some material 
in the fungus-laden dust, rather than a true fungous 
infection of the lungs.—<Arthur B. Smith, M.D. 


SILVERMAN, JAcoB J., and THEODORE 
J. Diffuse interstitial pulmonary fibrosis 
camouflaged by hypermetabolism and car- 
diac failure: antemortem diagnosis with 
biopsy and catheterization studies. 4nn. Int. 
Med., June, 1953, 38, 1326-1338. 


Diffuse interstitial pulmonary fibrosis is a rare 
condition, the definite diagnosis of which is usually 
established only after death. The authors present a 
case correctly diagnosed ante mortem by means of 
cardiac catheterization and lung biopsy. This was of 
special interest because of the unusual initial symp- 
toms of hypermetabolism and the fact that it was the 
first documented instance of this entity in which the 
lung tissue was studied before and after cortisone 
therapy. 

From a review of the 17 patients described in the 
literature, in whom diffuse interstitial pulmonaty 
fibrosis has been reported, a characteristic syndrome 
has been noted. The presenting symptoms in the 
majority of the cases have been cough, dyspnea, 
weakness, hemoptysis, cyanosis and fever. On physi- 
cal examination the findings were usually minimal 
and not in proportion to the disabling complaints. 
Pulmonary features were frequently obscured by the 
effects on the heart and circulation. 

Early in the disease, roentgenological evidence 
was scanty. When heart failure has set in, congestion 
of the lungs obscured the primary pulmonary con- 
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dition. Right sided heart failure was a prominent 
terminal feature. 

The authors point out that the mechanism of 
heart failure stems from several factors, the most 
important of which is anoxia. Connective tissue prolif- 
eration in the alveolar septa interferes with the diffu- 
sion capacity of the lungs for oxygen, and an “‘alveo- 
lar capillary block” causes the paradoxic finding of a 
normal ventilatory mechanism associated with ar- 
terial underoxygenation. In addition, the fibrotic 
process encroaches on the pulmonary vascular bed, 
reducing its capacity and increasing resistance in 
the pulmonary circulation. The pressure in the 
pulmonary artery rises; the right ventricle dilates 
and hypertrophies and eventually right heart failure 
develops. Polycythemia may also occur as a result of 
the anoxic stimulus to the bone marrow and un- 
doubtedly contributes in the late stages to the heart 
failure and tendency towards thrombosis. An ele- 
vated metabolism may also be observed, the basis 
of which is not well understood. 

Cortisone therapy was tried in the patient pre- 
sented but no real benefit was observed. The con- 
nective tissue invasion found in the lungs at post- 
mortem examination was more extensive and less 
cellular than that noted in the biopsy specimen be- 
fore the administration of cortisone. However, 
therapy was undertaken at a time when the destruc- 
tion and invasive fibrosis was well established. Ob- 
viously, if such therapy is to be of value, it should be 
aggressively applied before the scar tissue en- 
croaches on the capillaries. 

There has been a tendency to consider interstitial 
pulmonary fibrosis as a distinct disease entity. 
However, no disease etiological agent has ever been 
established. Hamman and Rich believe it related to 
viral infection. It is also observed in scleroderma and 
diffuse lupus erythematosus. The inhalation of 
certain dusts likewise produces an interstitial’ pneu- 
monitis which may lead to interstitial fibrosis. Thus 
in the present state of knowledge it would seem that 
diffuse interstitial pulmonary fibrosis is not a specific 
disease entity but probably a syndrome produced 
by a variety of agents.—William C. MacCarty, Fr., 


M.D. 


Roque, Francisco T., Lupwick, Russe. W., 
and Beit, J. Pulmonary para- 
gonimiasis: a review with case reports from 
Korea and the Philippines. 4un. Int. Med., 
June, 1953, 38, 1206-1221. 


Attention is called to the fact that the diagnosis 
of pulmonary paragonimiasis should be considered 
in patients with hemoptysis who have been in the 
Korean area. The etiologic agent is the oriental lung 
fluke or Paragonimus Westermani which is harbored 
in cyst-like burrows in the lung parenchyma. The 
ova are excreted from the body in the sputum or are 
swallowed and excreted in the stools. These must 
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reach a fresh water pond where a miracidium emerges 
from each egg and invades a snail. The miracidia de- 
velop into cercariae which escape from the snail and 
invade the second intermediary host, a crustacean of 
the crab or crayfish family, where they develop into 
metacercariae. 

The disease is contracted in man by ingestion of 
undercooked crab or crayfish containing the meta- 
cercariae. The authors question the necessity of the 
second intermediary host and present evidence that 
the disease may be contracted by the ingestion of 
drinking water containing encysted metacercariae. 
The larval form, adolescercaria, emerges from the 
cyst and penetrates the upper jejunum, traverses 
the peritoneal cavity, penetrates the diaphragm and 
invades the lung parenchyma where maturation to 
the adult form takes place. These larvae may become 
localized at any point en route. 

Examination of the lung tissue reveals tunnel- 
like canals leading into cystic dilatations which are 
surrounded by an inflammatory reaction and fibrosis. 
Tubercle-like foci containing caseous material have 
been described but the authors believe that these 
are due to coexistent tuberculosis. 

The uncomplicated disease causes very few clini- 
cal symptoms and may be diagnosed by the triad of 
hemoptysis, the presence of opercular eggs in the 
sputum and the positive chest roentgenogram. Con- 
trary to current opinion eosinophilia is not a con- 
stant finding. 

The roentgenologic appearance is not specific but 
closely resembles that of pulmonary tuberculosis. 
Commonly there is a linear patchy infiltration at 
the periphery or bases of the lung fields. A frequent 
finding is an area of rarefaction lying within a linear 
density which correlates with the pathological find- 
ings. 

The course of the disease is usually quite benign 
although deaths have been recorded in cases of ex- 
tensive extrapulmonary involvement or coexistence 
of severe malnutrition or infectious disease. There is 
no specific anti-paragonimicidal agent although fua- 
din and emetine have been used with encouraging 
results. 

Two cases of pulmonary paragonimiasis are pre- 
sented.—William C. MacCarty, Fr., M.D. 


Gomsert, H. J. Zum klinischen und réntgen- 
ologischen Bild einer chronischen Lungen- 
Toxoplasmose. (Contribution to the clinical 
and roentgenological picture of chronic pul- 
monary toxoplasmosis.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Réntgenpraxis, June, 
1953, 75, 728-731. 

Toxoplasma gondii, a sporozoon belonging to the 
group of coccidioides, was discovered in 1908 in 
rodents. For an absolutely exact clinical diagnosis 
the direct culture to the organism is necessary. An 
important clinical criterion for the diagnosis, how- 
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ever, is a constantly positive serum color test (Sabin- 
Feldman). 

There are three types of the disease: (1) the in- 
fantile type with infection in utero or shortly after 
birth and almost exclusive involvement of the 
central nervous system; (2) the juvenile type, re- 
sembling an acute encephalitis; and (3) the adult 
type, resembling Rocky Mountain spotted fever and 
with a prevalence of pneumonic involvement. The 
most common is the juvenile type. 

The author describes the case of a fifty-seven 
year old patient with bouts of hemoptysis of four 
years’ duration together with slight temperature 
increase and leukocytosis (up to 15,000). The roent- 
gen findings of the chest consisted of irregular stria- 
tions throughout both lungs with a few areas of a 
more patchy appearance and bilateral slight hilar 
enlargement. The striations did not follow a specific 
segmental pattern. Only little roentgen change de- 
veloped over a period of one year; all tests for tuber- 
culosis remained negative. The Sabin-Feldman test 
was repeatedly strongly positive. The author believes 
that this test is sufficiently specific to permit the 
diagnosis. There is, however, no histological proof.— 
E. G. Wissing, M.D. 


Comstock, GeorGce W. Mortality of persons 
with photofluorograms suggestive of cardio- 
vascular disease. New England }. Med., June 
18, 1953, 248, 1045-1050. 


During May and June, 1946, 70 mm. photofluoro- 
grams were made on 43,429 residents of Muscogee 
County, Georgia. All of these were over fifteen years 
of age. Abnormalities of the cardiovascular system 
were recorded along with the pulmonary findings. 
Of the persons examined, 739 showed some abnormal- 
ity of the cardiovascular shadow in the chest. 

The author’s statistics showed that 0.1 per cent of 
the white persons between the ages of fifteen and 
forty-five years had an abnormal cardiovascular con- 
tour, whereas 0.6 per cent of the Negroes in the same 
age group showed abnormalities in their heart shad- 
ows. In the age group over forty-five years, the white 
persons showed abnormalities in the cardiovascular 
shadow in 5.3 per cent while the Negroes’ abnormali- 
ties rose to 23.0 per cent. The major difference be- 
tween the white and Negro races was the greater 
frequency of hypertension and cardiovascular syph- 
ilis in the Negroes. 

Of the 739 persons who showed abnormalities in 
their cardiovascular shadows, 116 were known to 
have died within three and one-half years after the 
survey was made. Ejighty-one per cent of these died 
of renocardiovascular disease corresponding to 13 
per cent of the entire group of 739 persons. This rate 
is 31 times the renocardiovascular death rate in the 
group of white persons who showed no abnormalities 
in the survey films. 

The figures are so striking that the author sug- 
gests that the survey films might be of value in 
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segregating part of the group of people with reno- 
cardiovascular disease from the general asympto- 
matic public for possible study or treatment.—Frank 
M. Windrow, M.D. 


Weiss, Witi1AM, Boucot, KATHERINE R., and 
GerrerR, I. Localized interlobar ef- 
fusion in congestive heart failure. Ann. Int. 
Med., June, 1953, 38, 1177-1186. 


Localized interlobar effusion due to congestive 
heart failure (“vanishing tumor” of the lung) is 
relatively rare and not often recognized. Among 
2,234 photofluorograms of the chest taken on ad- 
mission to the Medical Wards of the Philadelphia 
General Hospital, 5 cases were found; a prevalence 
of 0.22 per cent. The criteria for suspicion of the 
lesion were an enlarged heart or abnormal cardiac 
silhouette and a density in the region of one or more 
of the interlobar fissures, especially on the right 
side. Diagnosis was confirmed by demonstrating the 
disappearance of the lesion on routine therapy for 
congestive heart failure. 

The age of the patients in the 5 reported cases 
ranged from forty-six to seventy-six years. All but 
1 were males. Four had underlying hypertensive 
or arteriosclerotic heart disease; 1 was rheumatic. 
The interlobar effusions were all on the right side, 
usually in the transverse fissure. Postmortem find- 
ings supported the theory that “vanishing tumor” 
occurs in patients with congestive heart failure and 
an obliterative pleuritis which seals off the interlobar 
fissure from the rest of the pleural cavity. 

Since localized interlobar effusion may simulate 
tumor, it is important to differentiate it from periph- 
eral bronchogenic carcinoma and pleural fibroma of 
the interlobar fissure occurring in a patient with 
congestive heart failure. Lateral chest roentgeno- 
grams will facilitate differentiation by determining 
whether the density is in the plane of a fissure. 
When the fluid is in the oblique fissure, it tends to 
be hazier and less well demarcated on the postero- 
anterior roentgenogram than a collection in the 
transverse fissure, since it is spread out in a plane not 
parallel to the direction of the rays. Associated evi- 
dence which points to a “vanishing tumor’ consists 
of cardiac enlargement with pulmonary congestion. 

Response to cardiac therapy varies with the vigor 
of treatment. Usually clinical congestive failure dis- 
appears prior to the disappearance of the interlobar 
effusion. The presence of a “‘vanishing tumor” may 
be a subclinical sign of congestive heart failure.— 
William C. MacCarty, Fr., M.D. 


Dorrer, CHartes T., WeETCHLER, Martin S., 
and STEINBERG, IsRAEL. Contrast substances 
for angiocardiography; study of side effects. 
Radiology, May, 1953, 60, 691-700. 

The three most common radiopaque substances 


used in angiocardiography today are diodrast (70 
per cent), neo-iopax (75 per cent) and urokon sodium 
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(7o per cent). These chemicals have certain side 
effects, immediate and delayed. 

The immediate reaction to diodrast consists of a 
sensation of warmth and weakness. Flushing, nausea, 
cough, thirst, vomiting and urticaria were found in 
a smaller percentage of patients. 

When neo-iopax was used, sensations of warmth 
and weakness were not as pronounced. Eighty per 
cent of the patients developed a throbbing headache. 
The other signs and symptoms quoted above also 
occurred frequently, especially coughing. 

The immediate reaction to urokon was similar to 
that caused by the other two, but appeared to be 
milder. 

Thrombosis of the injected vein often followed an- 
giocardiography in the authors’ series. This occurred 
in about 48 per cent of the patients receiving one 
injection and in 76 per cent of those receiving two 
injections of neo-iopax. Percentage of thrombosis 
was even higher when diodrast or neo-iopax was 
employed. 

The authors have had no fatalities in their series 
of 1,733 angiographic examinations (2,669 injec- 
tions). It is in young children with cyanotic heart 
disease that the risk of angiocardiography is greatest. 

Based on this comparative study, it is the opinion 
of the authors that urokon sodium is probably the 
best available contrast substance for angiocardi- 
ography.—McClure Wilson, M.D. 


CaLenpA, Daniet G., and Uriccuio, JosEpH 
F. Superior vena cava syndrome; differentia- 
tion between simple obstruction and aortico- 
caval communication. 4.M.d. Arch. Int. 
Med., June, 1953, 97, 800-807. 


Aortic aneurysm is the cause of approximately 
35 per cent of the cases of superior vena cava ob- 
struction. An equal percentage is caused by superior 
mediastinal tumors, either primary or secondary. A 
third, but smaller group, is due to chronic inflamma- 
tory disease of the upper mediastinum. 

The authors present 2 cases caused by aortic 
aneurysm. One of their cases was associated with a 
dissecting aneurysm, which is quite rare. They 
stress the importance of the occurrence of superior 
caval obstruction associated with severe substernal 
pain radiating to the abdomen in making an accu- 
rate ante mortem diagnosis of obstruction due to a 
dissecting aneurysm. The other case was that of 
obstruction due to aneurysm with a fistula between 
the aorta and superior vena cava. 

These cases may be differentiated from others by 
the presence of: (1) machinery murmur in the third 
right interspace (62 per cent of cases); (2) systolic 
thrill (25 per cent); and (3) pulsatile venous pressure. 


—Frank M. Windrow, M.D. 


Jacospson, Georce, Cossy, Ricuarp 
GrirFITH, GeorGce C., and Meyer, BER 
TRAND W. Valvular stenosis as a cause of 
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death in surgically treated coarctation of the 
aorta. dm. Heart F., June, 1953, 45, 889-897. 


Since surgery now offers the patient with coarcta- 
tion of the aorta an excellent chance for a complete 
and permanent cure, the detection of valvular lesions, 
both congenital and acquired, which are occasionally 
associated with the coarctation, has become im- 
portant. Three cases are presented emphasizing the 
poor prognosis of patients operated upon for coarc- 
tation of the aorta who have coexisting aortic, sub- 
aortic, or mitral stenosis. 

The case reports concern 3 patients with adult 
type of aortic coarctation of the aorta associated 
with congenital mitral stenosis (Case 1), subaortic 
stenosis (Case 2), and calcific bicuspid aortic stenosis 
(Case 3). All 3 patients died during or shortly after 
corrective surgery for the coarctation, the complicat- 
ing valvular disease being held responsible for the 
operative mortalities. 

Coarctation of the aorta is so frequently ac- 
companied by other congenital cardiac anomalies 
that Maude Abbott in 1928, after collecting and 
analyzing 200 cases of coarctation of the adult type, 
stated that “minor anomalies, such as bicuspid 
aortic valve, anomalous origin of the arteries from 
the arch, persistent left superior vena cava, defects 
of the aortic septum, and subaortic stenosis occur 
relatively so frequent in the adult type as actually 
to appear to form part of a significant anatomical 
complex.” In 1947 Reifenstein, Levine and Gross 
reviewed the 104 cases published subsequent to the 
report of Abbott and made similar observations. 

Uncomplicated cases of coarctation of the aorta 
usually present clinical and roentgenographic fea- 
tures which are easily recognized. On the other hand, 
an associated valvular lesion may be most difficult 
to detect. Associated valvular defects should be sus- 
pected if any of the following clinical signs are 
present: (1) congestive heart failure, (2) absence of 
upper extremity hypertension or lower extremity 
relative hypotension, (3) harsh systolic or any dia- 
stolic murmur in aortic or mitral area, and (4) right 
axis deviation by electrocardiogram. 

Angiocardiography proved of value in Case 1 
where specific enlargement of the left atrium was 
obscured on fluoroscopic and roentgenographic con- 
ventional studies by the generalized cardiac enlarge- 
ment. Excessive and prolonged opacification of the 
enlarged left atrium was indicative of mitral stenosis, 
particularly in the presence of murmurs unusual for 
coarctation and electrocardiographic evidence of 
right ventricular hypertrophy. 

The diagnosis of subaortic stenosis in the pres- 
ence of coarctation of the aorta is virtually impossble 
by ordinary roentgenographic methods. Angiocardi- 
ography occasionally shows dilatation of the ascend- 
ing aorta or rarely the stenosis itself. 

Visible calcification of the aortic valve is almost 
pathognomonic of calcific aortic stenosis, and its 
presence served to establish the diagnosis in Case 3 
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(a 38 year old male). Noncalcific aortic stenosis 
offers the same difficulty in differential diagnosis 
as does subaortic stenosis.—Harold Fulton, M.D. 


Wyman, Arvin C. Roentgenologic diagnosis 
of traumatic rupture of the thoracic aorta, 
A.M.A. Arch. Surg., May, 1953, 66, 656-663. 


Rupture of the thoracic aorta due to a nonpene- 
trating injury is a major catastrophe which is seldom 
recognized when the patient is alive and is almost 
always fatal. 

The author feels that with the rapid advance in 
thoracic surgery some such ruptures should now be 
amenable to surgical therapy and for this reason he 
reports 3 fatal cases of the condition. All suffered 
from severe thoracic injuries, and bedside roent- 
genograms of the chests in each patient showed 
mediastinal widening, aortic arch distortion, and 
indistinctness. Although such findings do not neces- 
sarily constitute pathognomonic signs for they may 
be present in mediastinitis, perforation of the esoph- 
agus or mediastinal hemorrhage other than from 
a lacerated aorta, they should be considered strongly 
indicative of aortic rupture when found following 
thoracic cage trauma. 

Prompt diagnosis is essential if a fatal termination 
is to be avoided.— Arthur E. Childe, M.D. 


ABDOMEN 


SHapiro, Rosperr. A preliminary report on 
teridax, a new cholecystographic medium. 
Radiology, May, 1953, 60, 687-690. 

The author reviews the requirements of an ideal 
cholecystographic medium. The chemical and physi- 
cal properties of teridax are given and the pharma- 
cology is discussed. Toxicity studies on animals 
showed the drug to be more toxic than priodax or 
telepaque although no histological changes occurred 
in the organs of animals after 5 weeks’ continuous 
treatment on sublethal doses. 

Two hundred and twenty-five patients were given 
a dosage of 3 grams of teridax. 

The author concludes that this new cholecysto- 
graphic medium has a low systemic toxicity anda 
low level of unpleasant side reactions. It produces a 
gallbladder density intermediate between priodax 
and telepaque. The extrahepatic biliary ducts are 
frequently visualized following the fat meal although 
the density of the ducts is less than that obtained 
with iodopanoic acid.—FEverett E. Seedorf, M.D. 


Scorrt, Witson R. Preoperative radiographic 
diagnosis of foreign body within the gall- 
bladder. Radiology, May, 1953, 60, 718-719. 


The author reports the preoperative roentgen 
finding of a metallic foreign body within the gall- 
bladder four months after a patient was injured in 
combat. Removal of the foreign body resulted in 
complete relief of previous symptoms characterized 
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by a “sticking” sensation. It is concluded that a 
foreign body can be present in the gallbladder and 
produce only mild symptoms with no abnormalities 
of biliary function.—Everett E. Seedorf, M.D. 


SuKMAN, Rosert, and Daron, Paut B. Roent- 
gen visualization of the Rokitansky-Aschoff 
sinuses as an additional sign of chronic gall- 
bladder disease; a case report. Radtology, 
May, 1953, 60, 714-717. 

The authors report the roentgenological visualiza- 
tion of the Rokitansky-Aschoff sinuses of the gall- 
bladder in a patient with chronic cholecystitis. They 
consider this finding an accurate clinical sign of 
chronic cholecystitis. 

It is pointed out that chronic intracystic pressure 
leads to herniation of the mucosa through the mus- 


cularis, producing the Rokitansky-Aschoff sinuses.— 
Everett E. Seedorf, M.D. 


GaLAno SANCHEZ, RANuLFO E. 
biliares. (Biliary dyskinesias.) 
Panama, June, 1953, 3, 143-152. 


Disquinesias 


Radiologia, 


There is considerable controversy concerning the 
subject of biliary dyskinesia. Bockus believes that 
most of the patients with this syndrome either have 
had surgery or have a lesion of the biliary tree, 
accepting only abnormal spasm of the sphincter of 
Oddi as a possible functional cause. Banuelos is of 
the opinion that hypertonic and hypotonic dyskinesias 
account for 5 to 10 per cent of the diseases of the 
biliary system. 

Six patients thought to represent primary and 
secondary (to other disease) types of hypertonic 
and hypotonic biliary dyskinesia are presented. 

Medical and surgical drainage are effective in 
treating some patients, while, occasionally, psycho- 
therapy may be indicated. 

Cholecystographic features include a large, poorly 
visualized gallbladder with slow emptying in the 
hypotonic type. In the hypertonic type, a large 
gallbladder with exceptionally slow emptying is 
noted. Although most texts cite the visualization of 
the cystic and common ducts in the latter type, the 
author has not seen this in his patients.—Charles 


M. Nice, M.D. 


Fér1, M. Die Roéntgenuntersuchung des Ma- 
gens mit 
(Teab); ein neues pharmakodynamisches 
Verfahren. (Roentgenologic examination of 
the stomach with tetraethylammoniumbro- 
mide (Teab); a new pharmacodynamic pro- 
cedure.) Fortschr. a. d. Geb. d. Rontgenstrahlen 
ver. m. Réntgenpraxis, May, 1953, 78, 566- 

Teab has a biphasic action on the stomach. After 
intramuscular injection, the stomach shows an 
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increase in tonus for ten to twenty minutes. This is 
followed by a flaccid period lasting two to four hours. 
Barium is given by mouth immediately after the 
injection and studies are made in both the spastic 
and flaccid phases. Unfortunately the reaction to 
Teab occurred in only 50 per cent of the cases tested. 
It has been helpful in differentiating functional from 
organic spastic changes at the cardia, antrum, and 
duodenal bulb as well as in determining whether a 
cascade stomach is functional or organic in origin. 

Teab has a curare-like effect on the synapses. 
Intravenous injection has been followed by collapse 
in several patients.—foseph Zausner, M.D. 


O’Leary, M. Diospyrobezoar; a re- 
view of fourteen cases with an analysis of 
forty-six collected cases from the literature. 
A.M.A. Arch. Surg., June, 1953, 66, 857-868. 


A diospyrobezoar is formed by concretions of the 
persimmon, a plum-like fruit having a natural dis- 
tribution in Kansas, Oklahoma, Texas, Iowa, Illinois, 
Indiana, Ohio, and Pennsylvania. 

The diagnosis of the bezoar is a roentgenological 
one and depends upon the demonstration of free 
mobility of the intragastric mass. 

The initial symptoms depend upon the degree of 
gastric irritation and are characterized by abdominal 
pain, tenderness, nausea and vomiting. The acute 
symptoms subside and are followed by those of a 
mass and those of a secondary gastric ulcer, which 
becomes the predominating problem. Of the 14 
cases presented, 71 per cent had a gastric ulcer, with 
complications of bleeding, penetration, or perfora- 
tion. In view of this, a diospyrobezoar is an indication 
for surgery, during which careful intragastric ex- 
ploration is necessary to determine the presence of 
an ulcer and to exclude multiple bezoars. Three 
deaths occurred in the author’s series, each as a 
result of a perforated gastric ulcer.—Yohn F. Weigen, 


M.D. 


Brock, Watter M. Chronic gastric ulcer in 
childhood; a critical analysis of the literature 
with report of a case in an eleven-year-old 
boy. 4.M.A. Am. F. Dis. Child., May, 1953, 
85, 566-574. 


age, is presented with a review of the literature. Only 
39 cases of true gastric ulcer were found. There are 
many other instances of gastric ulcer reported in 
the literature. In many, the diagnosis was based on 
clinical observation only and could not be confirmed. 

The author’s case was confirmed by roentgen 
examination. He believes that chronic gastric ulcer 
in childhood can be defined as follows: 

1. It is a chronic ulcer of the stomach occurring 
in children between the ages of one and sixteen 
years. 


A case of gastric ulcer in a boy, eleven years of 


2. There must be clinical or pathologic evidence 
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that the ulcer has existed for more than one month. 

3. One or more ulcerations may be present. 

4. As long as the exact cause of gastric ulcers re- 
mains unknown, there must be no concomitant 
pathologic findings of any other type which may 
possibly have some bearing on the formation of the 
ulcer (such as infections, burns, or diseases of the 
central nervous system). 

5. Only those cases in which diagnosis has been 
made by visualization of the ulcer in a roentgeno- 
gram, by surgery or at autopsy are acceptable. Clini- 
cal diagnoses alone can hardly be accepted since 
they will not establish the exact location of the ulcer 
(gastric or duodenal).—Ralph S. Bromer, M.D. 


MARSHALL, SAMUEL F. The relation of gastric 
ulcer to carcinoma of the stomach. Ann. 
Surg., June, 1953, 137; 891-903. 


The substance of this paper consists of a report of 
411 consecutive cases of gastric ulcers that came to 
surgery because malignant disease could not be 
excluded clinically or because the ulcer recurred or 
failed to heal. Absolute positive evidence that a gas- 
tric ulcer may become malignant or may undergo 
malignant degeneration is difficult to obtain histol- 
ogically. Because of this lack of histologic proof, 
many of the data supporting such conclusions have 
had to be based upon clinical material. Palmar has 
shown that there are many pathognomonic signs of 
malignant disease in an ulcerating gastric lesion but 
there are no pathognomonic criteria that the ulcer 
is benign. Such findings as the recent onset of an 
ulcer, a large size lesion, location on the greater 
curvature of the prepyloric area, histamine-fast 
achlorhydria, persistent occult blood in the stools, 
increase in the size of the lesion under treatment are 
strong evidence of the possibility of malignant de- 
generation or a presence of an ulcerated cancer. 
Wangensteen has pointed out that the mortality 
following gastric resection for benign gastric ulcer 
is probably less than 5 per cent, but the mortality 
from unrecognized gastric cancer treated medically 
is 100 per cent. The physican assumes a very serious 
responsibility to the patient when he advises con- 
tinued medical treatment in the management of 
chronic recurrent ulcer. 

The only safe course to follow in medical treatment 
of the gastric ulcer is to insist upon complete healing 
of an ulcer at the completion of six to eight weeks of 
controlled medical therapy. A malignant ulcer may 
decrease markedly in size but will not completely 
disappear. All of these patients with ulcers that fail 
to heal under good medical management should be 
operated on early. 

Age and sex incidences were essentially the same 
for benign and malignant gastric ulcers. Of the malig- 
nant ulcers, 44.5 per cent were in the prepyloric area 
and 43 per cent on the lesser curvature of the stom- 
ach; 64 per cent of the benign ulcers were also located 
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on the lesser curvature. The criterion suggested by 
Kirklin of projection of the ulcer crater beyond the 
normal boundary of the gastric wall as indicative of 
a benign ulcer has also occurred in an appreciable 
number of malignant ulcers. The size of the ulcer 
is likewise not a dependable criterion to differentiate 
between malignant and benign ulcer. 

The author does not feel that all patients with gas- 
tric ulcer should be operated upon, although he does 
feel that probably 50 per cent or more of chronic 
gastric ulcers should be resected since 15.8 per cent 
were found at operation to be malignant. He believes 
that follow-ups both with the roentgen examination 
and gastroscopy should be done to show that the 
ulcer has completely healed and that recurrent ulcers 
should be treated surgically. In the majority of cases 
the treatment should be gastic resection—Arthur 


B. Smith, M.D. 


Homes, R. Brian. Intramural extramucosal 
tumors of the stomach. ¥. Canad. A. Radio- 
logists, June, 1953, 4, 49-44. 


Intramural extramucosal tumors of the stomach 
are discussed as a single group from a clinical and 
roentgenological standpoint. 

They are said to be the commonest tumor of the 
stomach. However, a vast majority remain small and 
asymptomatic. 

There are no pathognomonic symptoms or signs. 
The average age incidence is about fifty-five years. 
Two-thirds of the patients complain of various forms 
of gastric distress, such as belching, vague indiges- 
tion, nausea and vomiting, or ulcer type of pain 
and about two-thirds show some evidence of bleeding 
which may be insidious or manifest itself in melena 
or hematemesis. In some cases a palpable mass is 
encountered, but obstruction is not common. 

This group of tumors is composed of leiomyomas, 
lipomas, fibromas, and neurofibromas and _ their 
malignant counterparts. The majority are benign 
throughout their course. Those tumors which are 
malignant from the beginning probably cannot be 
distinguished roentgenologically from carcinoma. 

Roentgenologically, the lesions appear as sharply 
defined, smoothly rounded and slightly lobulated 
translucencies projecting into the lumen of the stom- 
ach, usually in the distal third of the stomach. An 
important finding is that of an abrupt angle formed 
by the normal stomach wall and the edge of the tu- 
mor, as it projects into the lumen. The mucosa of the 
stomach is normal in pattern and appearance 
except over the tumor where it is smooth and regu- 
lar with the rugal markings erased. The folds ad- 
jacent to the tumor are soft and pliable. Often the 
normal mucosal folds of the opposite wall show 
through the translucency caused by the tumor. 

An ulcer may be situated anywhere on the mass. 
It is sharply defined, narrow and deep, and there is 
no evidence of accompanying incisura, or spasm of 
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the gastric wall opposite the ulcer. 

Aids in diagnosis are compression spot films, and 
exposures with the patient in various positions. 
Gianturco has described a technique using barium 
and mineral oil as the contrast medium. 

The radiologist is not always able to separate these 
tumors from carcinoma. Malignant tumors may have 
all the characteristics of benign extramucosal tu- 
mors, but they usually show more extensive ulcera- 
tion and a more irregular surface. Infiltration ex- 
tending beyond the tumor mass erases peristalsis, 
obliterates the sharp angle between the tumor mass 
and the adjacent tumor wall and deforms the sur- 
rounding rugal pattern. The ulceration is relatively 
shallow and broader. 

Benign gastric polyps, ectopic pancreatic tissue 
in the gastric wall, and certain extrinsic masses 
such as the left lobe of the liver, ectopic spleen and 
pancreatic cysts must be considered in the differen- 
tial diagnosis. 

Three proved cases of intramural extramucosal 
tumors are presented.—Claude D. Baker, M.D. 


Levy, Haro.tp, and Zweir_er, Ben. The use 
of banthine bromide in infantile pylorospasm; 
report of nine cases with x-ray study. 7. 
Pediat., June, 1953, 42, 673-679. 


The authors report 15 cases of infantile pyloro- 
spasm confirmed by roentgen study and their re- 
sults following the administration of banthine 
bromide. Considerable difficulty is often encountered 
in differentiating congenital pyloric stenosis from 
simple pylorospasm. In both, projectile vomiting 
and visible peristaltic waves may be observed, but 
in pylorospasm there is little weight loss, no tumor 
mass is felt and roentgen examination fails to reveal 
marked interference with stomach emptying. 

Nine vomiting infants, ranging in age between 
three weeks and four months, were subjected to 
gastrointestinal roentgen study. Serial roentgeno- 
grams were made at 30 minutes, 1 hour, 13, 2, and 
4 hours. The patients were given banthine in 5 mg. 
doses four times a day. Four patients were re-exam- 
ined within two to eight weeks following the institu- 
tion of treatment and all revealed a decrease in gas- 
tric retention. One infant with cardiospasm was 
studied. Following the administration of banthine 
he improved clinically and the roentgenograms re- 
vealed less spasm in the distal esophagus.—Yames F. 
Martin, M.D. 


Kirsn, I. E., and Spettperc, M. A. Exam- 
ination of small intestine with carboxy- 
methylcellulose. Radiology, May, 1953, 60, 
701-707. 

It is often found that the usual barium-water sus- 


pensions are not very satisfactory for roentgen exami- 
nation of the small intestine. For example, there is 
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the tendency of this latter mixture to flocculate, 
especially if mucus is present. Addition of a small 
amount of sodium carboxymethylcellulose increases 
the stability of such suspensions, shortens the 
small-bowel transit time and improves the normal 
intestinal pattern. 

Diagnoses of “deficiency pattern” or “disordered 
motor function” are not uncommon, and may some- 
times be due to erroneous interpretation of non- 
pathologic segmentation and floccualtion of barium- 
water suspensions. Addition of a small amount (2.5 
per cent) of sodium carboxymethylcellulose is help- 
ful in avoiding this mistake.—Lynne 7. Taylor, M.D. 


ErBEs, JOHN, and STEHLIN, Joun S., Jr. Lym- 
phosarcoma of the cecum causing intussus- 
ception in a nine-year-old boy. 4.!M.4. Am. 
F. Dis. Child, May, 1953, 85, §51-555. 


Intussusception is generally considered to be a 
condition of infancy and early childhood and is 
usually of the idiopathic type. Intussusception in 
older children and adults is less common and a 
causative factor such as a tumor, Meckel’s diverticu- 
lum, or a foreign body can usually be determined. 
Few cases of lymphosarcoma, according to the auth- 
ors, have been recorded. The case they report was 
considered interesting from the standpoint of diag- 
nosis and treatment. 

The patient was a boy of nine years of age. Thirty- 
six hours after admission to the hospital, a survey 
roentgenogram of the abdomen showed no evidence 
of intestinal obstruction, but there was a soft tissue 
shadow of undetermined origin within the abdomen. 
A barium enema examination revealed intussuscep- 
tion at about the middle of the transverse colon. 
This was confirmed at operation. The ileum was easi- 
ly reduced; however, the cecum presented an un- 
usual appearance. It appeared as if the base of the 
appendix and the corresponding portion of the 
cecum had been sucked into the distal portion of the 
cecum. A mass measuring about 1} inches in diame- 
ter and firm in consistency was felt through the wall 
of the cecum in the appendiceal-cecal region. A 
resection of the ileocecal region, including 3 inches of 
the terminal ileum, the cecum and 3 inches of the 
right colon, was done. The histopathological exami- 
nation revealed a lymphosarcoma. Roentgen therapy 
was given for an eight day period, the total dose 
being 1,000 r. 

The patient’s course after the operation was satis- 
factory. It was felt that a second operation of ex- 
ploratory nature was advisable. If a tumor was 
found, it was hoped that either more definitive sur- 
gery could be done or more efficient roentgen ther- 
apy could be administered to a smaller field. The 
abdominal exploration failed to reveal any evidence 
of recurrence and the lymph nodes appeared nega- 
tive. The patient’s convalescence was uneventful.— 


Ralph Bromer, M.D. 
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SmitH, DaucH W., and Sprouse, DApPHINE. 
Adenomatous polyps of the colon. South. 
M. May, 1953; 46, 449-453. 


Of all the lesions that confront the surgeon, an 
adenomatous polyp offers the most optimistic out- 
look for successful treatment. The emphasis of mak- 
ing a diagnosis is discussed as well as the advisabil- 
ity of repeating negative roentgen examinations 
where polyposis is suspected clinically. 

The authors base their treatment on the pathologi- 
cal tendencies of the various types of polyps found at 
surgery. Benign polyp with a long pedicle warrants 
colotomy with excision. The malignant pedunculated 
polyp will usually show no invasion of the stalk due 
to absence of muscularis in the stalk. The sessile 
polyp, if malignant, requires bowel resection but 
the benign sessile polyp is excised along with its 
adjacent intestinal wall. Colectomy may be necessary 
for multiple polyps.—William A. Klauber, M.D. 


McCort, JAmMes J. Roentgenographic appear- 
ance of metastases to the central lymph nodes 
of the superior mesenteric artery in carcinoma 
of the right colon. Radiology, May, 1953, 
60, 641-646. 


Spread from carinoma of the colon to contiguous 
tissues is accomplished in three major ways: by peri- 
toneal seeding; by venous thrombi reaching the 
liver through the portal system; and by lymphatic 
emboli or permeation. Intramural penetration has 
been found to precede lymphatic spread. Extra- 
mural spread is usually accompanied by lymphatic 
dissemination and by fixation to adjacent structures. 

Metastases occur most commonly by way of the 
lymphatics, which on the right side of the colon 
parallel the major branches of the superior mesenteric 
artery. When metastases are present in lymph nodes 
at the time of surgery, chances of a five year cure are 
reduced by about $0 per cent. 

The presence of lymph node metastases is not 
significantly correlated with site or size of the pri- 
mary tumor. Higher grades of malignancy are found 
to have slightly more tendency to undergo such 
spread than lower grades 

Of the three groups of nodes in the drainage path- 
way of the right side of the colon, only the central 
lymph nodes of the superior mesenteric artery can 
be detected by roentgen examination when enlarged 
by malignancy, pressing upon or invading the third 
part of the duodenum. Practical considerations make 
it dificult or impossible to make routine studies of 
the duodenum before resection of colon malignan- 
cies. 

Recurrent carcinoma arising in these central 
superior mesenteric lymph nodes may invade and 
deform the third part of the duodenum, in which 
case it is usually detectable by roentgen examination 
—Lynne }. Taylor, M.D. 
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GYNECOLOGY AND OBSTETRICS 
Barrer, Rospert H., and Parks, Joun. The 
advantages of x-ray diagnosis in pregnancy. 

South. M. F., June, 1953, 46, § 55-562. 


The use of roentgenography for diagnosis in 
pregnancy is becoming more prevalent, and the 
authors wish to demonstrate specific instances in 
which roentgen examination has been of great aid to 
the obstetrician. 

Ideally, all primigravid patients should have pelvi- 
metry at term. The importance of mid-pelvic diame- 
ters is pointed out and it is claimed that accurate 
measurement of this plane is possible by roentgen 
means alone. 

Other instances in which roentgen examination is 
of value are: primary diagnosis of fetal presence; de- 
termination of presentation and position of fetus; 
antepartum diagnosis of multiple pregnancy; dif- 
ferentiation between polyhydramnios and a normal 
large fetus or twins; estimation of fetal age; ante- 
partum diagnosis of anomalous fetus; and determi- 
nation of fetal death. 

Discussion of fetal hydrops, placentography, ab- 
dominal pregnancy, and incidental pelvic findings 
such as dermoids concludes this very worthwhile 


article.-—R. E. Kinzer, M.D. 


ERSKINE, JoHN P., KELHAM, Georrrey, and 
Wivum, Perer P. An assessment of the value 
of the Chassar Moir graphs in the radio- 
logical investigation of cephalo-pelvic dis- 
proportion. F. Obst. & Gynaec. Brit. Emp., 
June, 1953, 60, 312-318. 


These charts apparently have had greater popu- 
larity and use in Europe than in this country. The 
general consensus of American radiologists engaged 
in pelvimetry seems to tend to concentrate on direct 
mensuration from the routine upright and inlet pro- 
jections using only the relatively simple correction- 
for-magnification tables. 

The final conclusion is reached in this discussion 
of the Chassar-Moir graphs that this method is 
quite simple, satisfactory and accurate after experi- 
ence has been gained in its use.—E. ¥. McDonald, 


M.D. 


Rotu, Laurence G. Outlet pelvimetry and the 
symphysis-biparietal and __ sacral-biparietal 
diameters. Surg., Gynec. & Obst., June, 1953, 
96, 704-706. 


Thoms reported a modification of his original out- 
let pelvimeter in 1946. Instead of measuring the 
anterior and posterior sagittal diameters of the 
outlet as defined by the level of the ischial tuberosi- 
ties, this modified pelvimeter measures the distances 
to the lower edge of the symphysis and the sacral 
tip from the level at which a g centimeter transverse 
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bar just passes through the pelvic arch. Since the 
average biparietal diameter approximates 9 cm., 
the anterior measurement is called the symphysis- 
biparietal diameter and the posterior measurement 
the sacral-biparietal diameter. 

The author has studied a series of 236 primiparous 
patients by clinical and roentgen pelvimetry. In the 
clinical study the Thoms modified outlet pelvimeter 
was employed. 

He draws the conclusion that the symphysis- 
biparietal diameter alone has no significance as 
regards the midpelvis or inlet of a particular indi- 
vidual. His experience suggests that the place for 
clinical outlet pelvimetry lies in the sort of evalua- 
tion outlined by Moloy in which relative terms such 
as wide, average and narrow are used to describe 
the outlet and its component parts. The use of a 
measuring device for absolute numerical values 
tempts the novice to seek a single denominator that 
will answer all clinical problems. It is suggested that 
the Thoms modified outlet pelvimeter may be useful 
in the hands of individual physicians. When em- 
ployed in a relative descriptive sense, comparable 
to the clenched fist, this pelvimeter indicates the 
available room beneath the pubic arch relative to the 
posterior segment. Altogether, this study indicates 
the need for a total pelvimetry which employs all 
clinical and roentgen techniques as aids in arriving 
ata clinical judgment.—Mary Frances Vastine, M.D. 


Davips, ArrHuR M. X-ray diagnosis of uterine 
pathology. dm. F. Obst. S Gynec., June, 
1953, 65, 1167-1181. 


Hysterography is a simple and safe diagnostic 
procedure and the gynecologist should not hesitate 
to use it. It has been a great aid in determining the 
choice of therapeutic measures. 

Indications for hysterography are the following: 
abnormal uterine bleeding, dysmenorrhea, sterility 
despite the presence of normal tubal patency and 
preoperative investigation prior to myomectomy. 

The following conditions have been clearly demon- 
strated by hysterography: (1) endometrial polyps, 
(2) submucous and intramural fibroids, (3) hyper- 
plastic endometrium, (4) adenomyosis, (5) fundal 
carcinoma, (6) tuberculous endometritis, (7) con- 
genital anomalies of the cervix and fundus of the 
uterus, (8) cervical strictures, (9g) chronic endo- 
cervicitis, and (10) pregnancy and retained secun- 
dines. 

Uterine polyps are found very frequently and they 
are usually sharply outlined and do not distort the 
uterine cavity or produce irregularities of its walls. 
Although submucous myomas form only a small 
percentage of uterine myomas, they are important 
clinically. They impinge upon the endometrium or 
may actually lie pedunculated within the endome- 
trial cavity. Due to this fact they can cause severe 
uterine bleeding and dysmenorrhea. Submucous 
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fibroids, if small and unassociated with other fibroids, 
are in most instances difficult or impossible to diag- 
nose by palpation. It is in these cases that hysterogra- 
phy is a great diagnostic aid. Submucous fibroids 
may be single or multiple and vary greatly in size. 
They may enlarge and distort the uterine cavity in 
many ways. A small intramural fibroid just beginning 
to develop a submucous component will produce 
only slight distortion along one border of the uterine 
cavity. On the other hand, large intramural fibroids 
may develop submucous components which produce 
great distortion and elongation of the endometrial 
cavity. 

The roentgen appearance of the uterine cavity 
in the presence of hyperplasia of the endometrium 
depends upon the degree of proliferation. When the 
hyperplasia is moderate or marked and there is no 
polyp formation, the uterine cavity is either normal 
in size or slightly enlarged. The borders of the roent- 
gen image are hazy due to the prominent folds of 
the endometrium while the central area shows a 
uniformly dense shadow without filling defects. 

Untoward reactions to the investigation of the 
uterine cavity with water-soluble media are very in- 
frequent. It is only when large amounts of the 
opaque substance are employed for outlining the 
fallopian tubes that one encounters pain due to spill 
into the peritoneal cavity or due to distention of the 
uterus and tubes under higher pressure. The use of 
water-soluble media obviates the disadvantages of 
lipiodol and other oil media. Embolization and resid- 
ual granulomas in the fallopian tubes and peritoneal 
cavity do not occur since there is rapid and complete 
absorption of the water-soluble media. Phenomena 
from an allergy to the opaque substance employed 
have occurred in very rare instances and have been 
easily controlled with antihistaminics and sedation. 
Pelvic inflammatory reactions are rare.—F. ¥. Mce- 


Donald, M.D. 


Oxnick, HersBert M., and HarcHer, MILrorp 
B. Meconium peritonitis. 7.4.!M.4., June 
13, 1953, 7525 32 “584. 

Meconium is extremely irritating to the peritonea 
surface and, although sterile, gives rise to a vigorous 
adhesive process followed in time by calcification. 
Perforation of the fetal intestinal wall allowing leak- 
age of its contents can apparently result from a 
number of events leading first to obstruction or 
localized weakness and then rutpure. In large in- 
testinal obstruction, perforation may be multiple 
while in small intestinal obstruction it often occurs 
approximately 10 cm. proximal to the site of ob- 
struction. 

Roentgen examination is of definite aid in demon- 
strating gas-distended loops of intestine behind an 
obstruction, free abdominal air shortly after perfora- 
tion has occurred, or the streaky calcification in the 
parietal peritoneum at a later date. 
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The authors report 2 cases of calcified meconium 
peritonitis. The second of these is quite unusual in 
that it represents an apparent spontaneous recovery 
during fetal life, and exhibits the unusual findings of 
peritesticular calcification as well as peritoneal cal- 
cification.— fames A. Martin, M.D. 


Anperson, A. F., Grant, Marie P. S., Mc- 
Brype, Ryona M., and Cocksurn, M. 
KATHLEEN. The place of cervical smears in 
the diagnosis of early cervical cancer. 7. 
Obst. 8 Cynaec. Brit. Emp., June, 1953, 60, 
3457352. 

This series of cases began as an investigation of 
the method, of its practical use in clinical gynecology, 
and of the question whether the time spent on taking, 
staining and interpreting the smears was worth 
while as an aid to the diagnosis of early carcinoma of 
the uterus. 

The cervical smear study is not in itself a complete 
diagnostic procedure, and radical treatment should 
never be undertaken on the basis of a positive report 
unsupported by positive biopsy, but it indicates those 
patients in whom biopsy should be performed in the 
absence of clinical suspicion. If the cervix appears to 
be healthy and there is no obvious target area from 
which the biopsy should be taken, the authors ad- 
vise ring biopsy of the entire junctional epithelium 
and endocervical curettage, as otherwise early can- 
cer cannot be excluded in cases with suspect smears. 

In this group of 3,000 patients, 71 cases of uterine 
malignancy were encountered, 50 cervical and 21 
endometrial. All obvious cervical cancers, and 
known cancers under treatment, were excluded; 
these numbered 139. The positive correct reports 
came only from unsuspected cases, or cases in which 
the clinician suspected the possibility of cancer but 
required a biopsy to prove it. Had the clinically 
known cases been included the percentage of correct 
results would obviously have been very much greater. 


—E. McDonald. M.D. 


GENITOURINARY SYSTEM 


RoTHFELD, SAMUEL H., Hamm, Frank C., and 
Harwin, Harrison C. Perirenal air insuffla- 
tion by paracoccygeal method. ¥. Uro/., 
May, 1953, 69, 721-725. 


This method is an improvement over the lumbar 
perirenal insufflation because it permits bilateral 
visualization with less danger of air embolus, pneu- 
mothorax or pneumomediastinum. When combined 
with translumbar aortography it has been found to 
be of inestimable value in the diagnosis of renal 
tumors, cysts and other pathological entities. 

The procedure is simple. Under local anesthesia 
and using aseptic technique, one finger is placed in 
the rectum as a guide. The 18 gauge spinal needle is 
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then inserted through the skin 1} inches lateral to 
the midline of the sacrum and at the level of the 
finger tip in the rectum. The needle is directed an- 
teriorly and toward the midline, being careful not 
to pass it into the rectum. One thousand cubic centi- 
meters of air is injected and roentgen studies are 
made immediately and at intervals as indicated. 

The authors have injected over 200 patients using 
this method without serious complaints or complica- 
tions.—George W. Chamberlin, M.D. 


Porporis, ARTHUR A., ZINK, Oscar C., WILSON 
Hucu M., Barry, Carey N., Royce, Ros- 
ERT, and Roses, D. K. Routine clinical ex- 
periences using urokon sodium 70% in in- 
travenous urography. Radiology, May, 1953, 
60, 675-686. 


This article reviews experiences in 189 cases with 
urokon sodium 70 per cent, a new contrast medium 
for excretory urography. Dosage for these examina- 
tions was approximately 50 cc., to which was added 
100 microcuries of radioactive iodine. Proper timing 
for the initial roentgen exposure was indicated by 
means of a scintillation counter placed over the 
femoral artery. The authors believe that a precisely 
timed abdominal aortogram followed by a single 
roentgenogram embodying a nephrogram, hepato- 
gram, and lienogram is adequate for most urologic 
problems in which information regarding renal arteri- 
al supply and renal parenchyma are needed to sup- 
plement the pyelographic findings. 

The authors also report on 2,500 cases in which 
excretory urography was carried out, using I$ cc. 
of urokon sodium 70 per cent per square meter of 
surface area. Pyelograms obtained were graded with 
reference to the quality of well-filled retrograde 
pyelograms. Of 1,160 cases, 381 urograms were 
equal in quality and 519 were slightly inferior to 
retrograde studies; 232 were of fair quality and 28 
were unsatisfactory. 

The authors believe that it may be of importance 
to control the volume of urinary excretion during 
excretory urography. They have also found that 
abdominal compression is, in their hands, of use in 
insuring distention of the renal pelves and upper 
ureters. 

Attention is called to reactions (10.5 per cent) 
which have been reported following the use of urokon 
sodium 70 per cent, and a case of a severe shock-like 
reaction is presented. 

Several case reports illustrating some of the roent- 
gen findings obtained from intravenous injections of 
urokon sodium 70 per cent for arterionephrography, 
pyelography and cholecystography are included.— 
Arthur R. Watson, M.D. 


Barry, Carey N., and Rose, Daron K. 
Urokon sodium 7o per cent in excretory urog- 


raphy. 7. Uro/., June, 1953, 69, 849-855. 
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Indications are that a more concentrated medium 
will increase the percentage of surgically diagnostic 
intravenous urograms since most poor results are due 
to insufficient concentration of contrast medium and 
continued peristalsis of the renal drainage system. 
The authors reviewed comparison of various concen- 
trations of urokon, neo-iopax, and diodrast. In this 
article they summarize the use of 70 per cent urokon 
in Over 1,000 patients. 

The technique consisted of prior catharsis. Then 
a routine plain roentgenogram of the abdomen was 
taken followed by injection of 50 cc. of 70 per cent 
urokon. Injection time ranged from fifteen to twenty 
seconds. Urograms were made at five, ten, and fifteen 
minutes in adults. 

The increased density of the urograms rendered 
films of more diagnostic value. Sixty-two per cent 
were judged surgically diagnostic with an increased 
10 per cent value when pressure blocks were used. 

The urokon was excreted rapidly and in un- 
changed form. Most was recovered in the urine in the 
first six hours and over 90 per cent in twenty-four 
hours. 

Almost go per cent of patients had no reaction to 
the injection of urokon. In the remaining cases 
nausea, vomiting, a bitter taste and minimal flush 
were the most common reactions. It appears that the 
psychic state is a big factor in the reactions. The 
observation in 50 per cent of patients of a transient 
shower of tubular epithelial cells in the urine fol- 
lowing excretion of urokon bears further examina- 
tion. 

The authors believe that following more investi- 
gation the use of 70 per cent urokon will increase 
the diagnostic accuracy in surgical uropathy.— 
George W. Chamberlin, M.D. 


Mortensen, JD, Emmett, Joun L., and 
Baccenstoss, H. Clinical aspects 
of nephrocalcinosis. Proc. Staff Meet., Mayo 
Clin., June 3, 1953, 28, 305-312. 


The authors were able to accumulate only g1 cases 
of roentgenographically demonstrable nephrocalci- 
nosis from the literature and the Mayo Clinic. Uri- 
nary lithiasis was found to be 200 times more com- 
mon. One case of nephrocalcinosis was found per 
3,000 routine necropsies. 

There are no pathognomonic subjective symptoms, 
physical findings, or laboratory studies. Diagnosis 
depends on the roentgenographic demonstration of 
diffusely distributed calcium deposits in the renal 
parenchyma. Identification of the primary disorder 
requires the following laboratory determinations of 
the chemical constituents of the blood: Carbon diox- 
ide combining power, calcium, phosphorus, chlor- 
ides, urea. 

Of the cases, 75.9 per cent were due to primary 
hyperparathyroidism, hyperchloremic acidosis, or 
chronic pyelonephritis. Single cases were due to 
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chronic glomerulonephritis, recurrent idiopathic 
renal lithiasis and idiopathic hypercalcinuria. In 
16.5 per cent the definitive causative disorder could 
not be identified. 

Contrary to common belief, no cases of roent- 
genographically demonstrable nephrocalcinosis were 
caused by vitamin D intoxication, multiple myeloma, 
metastases, intestinal obstruction, ingestion of al- 
kalies, or mercuric poisoning. 

Prognosis is affected by treatment of the primary 
disorder and is not necessarily poor. Patients with 
extensive nephrocalcinosis have been followed for 
over ten years with normal renal function.—Fay 


H. Squire, M.D. 


S., and G. Ein Beitrag zur 
Pathogenese und Therapie der renalen Osteo- 
pathie (renale Rachitis). (Contribution to 
the pathogenesis and treatment of renal 
osteopathy [renal rickets].) Fortschr. a. d. 
Geb. d. Réntgenstrahlen ver. m. Réntgenpraxts, 
June, 1953, 78, 689-697. 


The syndrome of “renal rickets” or, as the authors 
prefer to call it, “renal osteopathy” consists of (1) 
renal insufficiency (chronic nephritis or nephro- 
sclerosis); (2) osseous changes, frequently resem- 
bling those of rickets; and (3) marked increase of 
serum phosphatase with normal or slightly decreased 
serum calcium. 

The authors describe the case of a fifteen year old 
boy, fulfilling the above requirements and then give 
a pathological anatomical discussion of the syn- 
drome. The renal insufficiency develops first and 
plays the leading part in the evolution of the dis- 
ease. This renal insufficiency causes hyperfunction 
of the parathyroids due to a drop in the calcium 
level and an increase in the serum phosphorus. The 
hypocalcemia causes increased function of the para- 
thyroids and increase of osteoclasis. The parathyroid 
glands are usually enlarged. This secondary hyper- 
parathyroidsim is the real cause of the bone changes 
which are part of the syndrome. The decrease of the 
serum calcium level is thus a requirement for de- 
velopment of a secondary hyperparathyroidism. In 
ordinary rickets, the calcium deficit is due to lack of 
vitamin D, in “renal rickets’ to kidney disease. 
This latter should, therefore, be called ‘“‘renal osteop- 
athy.” 

These pathogenic considerations suggest a therapy 
which (1) compensates for the intestinal loss of 
calcium; (2) reduces the overactivity of the parathy- 
roid by increased calcium ions; (3) repairs the bone 
defects by increased calcium administration. 

Accordingly, the patient was treated with calcium 
carbonate (with citric acid) and with Vigantol (vita- 
min D). After a few weeks, he was much improved, 
was able to walk better and the bone changes, pre- 
viously seen on the roentgenograms, had almost 
completely disappeared. The serum phosphorus de- 
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creased from 16.5 mg. to §.9 mg. per cent and the 
serum phosphatase from 67.8 BE to 17, but later 
started to increase again. The original renal insuffi- 
ciency showed no change. After cessation of therapy, 
the bone changes recurred. A second course of ther- 
apy again caused improvement. 

The authors see in the result of the treatment a 
proof for the correctness of their idea concerning 
the pathogenesis of this syndrome.—E. G. Wissing, 
M.D. 


Hauprricu, R., and Tourn, P. Nebennierentu- 
moren im Pneumoretroperitoneum. (Adrenal 
tumors demonstrated by pneumoretroperi- 
toneum.) Fortschr. a. d. Geb. d. Rontgenstrahlen 
ver. m. Réntgenpraxis, June, 1953, 78, 719- 
723. 


Presacral air insufflation permits roentgen visual- 
ization of organs which are otherwise difficult to 
demonstrate. Sometimes additional procedures, such 
as pyelography or laminagraphy, are of special value 
to eliminate errors. Hyperplasia of the adrenals 
causes enlargement but the triangular shape is 
maintained, while tumors (pheochromocytomas) 
cause irregular enlargement with loss of the triangu- 
lar shape. 

The authors describe 4 cases, 2 operatively proved 
cases of hyperplasia, 1 case of pheochromocytoma 
and 1 case where an enlarged spleen was confused 
with an enlarged adrenal, with the presence of symp- 
toms suggestive of adrenal pathology.—FE. G. Wiss- 
ing, M.D. 


Levy, ABRAHAM H., and ScHwinGeER, HAROLD 
N. Gas-containing perinephric abscess. Radi- 
ology, May, 1953, 60, 720-723. 


A case of a_gas containing perinephric abscess, 
apparently the third of this type described in the 
literature, is presented. 

The patient, a sixty-five year old white woman, 
was brought to the hospital in a confused state of 
mind and was unable to give an adequate history. 
For three days, she had complained of pain in the 
right abdomen. Physical examination was incon- 
clusive. The initial roentgenogram of her abdomen 
showed a collection of gas in the right upper quad- 
rant. Considered in the differential diagnosis were 
gas containing perinephric abscess, emphysematous 
cholecystitis, and liver abscess. Further studies 
revealed the gas to be posterior and perirenal in lo- 
cation. It was noted that the gas had infiltrated the 
retroperitoneal space, indicating that a perinephric 
abscess had perforated its capsule. E. coli was the 
causative organism. 

Roentgenographic findings to be sought in peri- 
nephric abscess are: obliteration of the lateral border 
of the psoas muscle; obliteration of the kidney shad- 
ow; curvature of the spine, with the convexity away 
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from the abscess; displacement of the colon; displace- 
ment, fixation and limitation of mobility of the dia- 
phragm; renal fixation; anterior and outward dis- 
placement of the kidney; rotation of the upper calyx 
as noted in the pyelogram. Any one or a combination 
of these findings may or may not be present in an 
individual case. 

A possible triad of diabetes, low urinary tract 
obstruction, and colon bacillus infection may be a 
common factor in gas containing perinephric ab- 
scess.— Arthur R. Watson, M.D. 


LatTiMER, K. A roentgenographic classi- 
fication of tuberculous lesions of the kidney. 
Am. Rev. Tuberc., May, 1953, 67, 604-612. 


The author recognizes the inadequacy of existing 
classifications for renal tuberculosis and offers a 
classification by a combination of clinical, laboratory 
and roentgen criteria. Insofar as possible, all con- 
fusing factors such as strictures of the ureter, etc., 
are relieved before the classification is made. 

The definite proof of renal tuberculosis is a posi- 
tive culture for M. tuberculosis from the urine, a 
positive guinea pig test, or positive histologic evi- 
dence after surgery. Positive smears for acid-fast 
bacilli were not accepted for research purposes. 
As soon as the diagnosis was established in this 
manner, the extent of the kidney lesion was estimated 
by roentgenographic examination, 

The roentgen classification includes five groups. 
Group Oo shows no roentgen abnormalities. Group 7 
shows very slight roentgen abnormality, calyceal 
distortion, irregularities of the pelvis or upper ureter. 
Group 2 shows only one calyx involved with definite 
roentgen changes of tuberculosis. Group 3 shows two 
calyces involved, and Group 4 shows three or more 
calyces involved. 

The author discusses the following points: (1) 
Calcification. The presence of calcification did not 
alter the assignment of the lesion to its proper 
group, but did eliminate it from assignment to 
Group o or I. (2) Hydronephrotic kidneys. These 
were difficult to assign and it was necessary to first 
correct the condition of “‘back pressure” before a 
true estimate of the renal lesion could be determined. 
False diagnoses were sometimes caused by reflux. 
(3) “Excluded” lesions. In these the tuberculous 
process was excluded from the remainder of the 
kidney by scarring and fibrosis, a fact which also 
applied to the “putty” kidney. The author states 
that the difficulty in this type arose very infrequent- 
ly, for the diagnosis could not be established since 
the lesion was isolated and was not acceptable for 
research purposes. The lesions were assigned to Group 
3 or Group 4. (4) Significance of symptoms. These 
were not reliable since 50 per cent of the patients had 
no symptoms, either in the form of bladder dysfunc- 
tion or lumbar pain. (5) Criteria of arrest. A period 
of three months was allowed in order to eliminate 


Abstracts of Radiological Literature 


APRIL, 1954 


any question of temporary “conversions” due to 
residual chemotherapeutic agents. 

The author elaborates somewhat on the classifica- 
tion and considers that Group o has a favorable prog- 
nosis. Groups 7 and 2, likewise, have a good chance of 
being arrested by chemotherapy. Groups 3 and 4 
have massive kidney involvement with a large 
amount of necrotic tissue and, therefore, offer a 
much poorer prognosis for arrest through chemo- 
therapy. 

The classification of kidney lesions as to size is 
independent of the duration of the disease. It is the 
author’s impression that tuberculous lesions large 
enough to be definitely identified by roentgen exami- 
nation contain so much necrotic tissue that conver- 
sion by chemotherapy alone is questionable. He 
states that early diagnosis by demonstration of 
persistent pus in the urine and cultures is of extreme 
importance. He also calls attention to the harboring 
of tubercle bacilli in the prostate-—P. B. Parsons, 


M.D. 
SKELETAL SYSTEM 


Dous, Howarp P., and Henny, Frep A. 
Radiological study of the temporomandibu- 
lar joints. Radiology, May, 1953, 60, 666- 
674. 

A succinct comprehensive description of the tem- 
poromandibular joints is given. These joints are true 
articulations, each being divided into two separate 
cavities by the fibrocartilaginous meniscus which 
acts as a cushion. The primary movements of the 
joint are: a hinge motion, a gliding forward motion 
(protrusion and retraction), and a lateral rotary 
motion with one condyle rotating on its vertical axis. 

Anatomic variations consist of (1) the normal 
joint, (2) the flattened gliding joint with a large 
joint space, and (3) the marked convex joint, show- 
ing a deep mandibular fossa, reduced disc space, 
and often associated with an overbite. The tech- 
niques for obtaining roentgenograms in both open 
and closed positions are given in detail. 

Malocculsions are felt to be a chief cause of tem- 
poromandibular joint disturbances. Thus, unusual 
stress causes pain, limited motion, a snapping or 
noisy joint (in which the meniscus is always at fault), 
and later, anatomic joint derangement. The temporo- 
mandibular joints are also subject to the same arth- 
ritides as peripheral joints. 

In acute degenerative disease of the temporo- 
mandibular joints, one sees (1) clouding of the joint 
with blurring of the articular surface, (2) slight nar- 
rowing of the joint space in the closed position, with 
the condyle displaced posteriorly and superiorly, 
indicating articular cartilage absorption, and (3) 
alteration of excursion of the condyle. 

When the disc has largely disappeared and a chron- 
ic degeneration has developed, there is (1) consider- 
able narrowing of the joint space, (2) restricted con- 
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dylar movement, (3) flattened, irregular joint sur- 
faces and possibly hypertrophic changes, and (4) 
sometimes, loose bodies and marginal sclerosis. 
Treatment is usually by rest and immobilization, 
correction of malocclusion, and symptomatic medica- 
tion. Roentgen therapy and intracapsular injection 
of hydrocortisone aid in inflammatory relief. In 
severe and advanced cases, meniscectomy is the 
treatment of choice.—William A. Goodrich, Fr., M.D. 


I. S. Intermetacarpal fusion. 7. Bone 
& Foint Surg., May, 1953, 35-B, 256-257 


we” 

Fusion of the metacarpal of the opposed thumb 
to that of the index finger may be applied to the hand 
grossly paralyzed by anterior poliomyelitis when 
tendon transplants are not available or have failed, 
and to certain cases of spastic paralysis and trauma. 
The author states the disadvantages of the current 
operation are the difficulty of slotting a bone graft 
into the atrophic metacarpals of a paralytic hand 
and thereafter the necessity of maintaining accu- 
rate apposition by a plaster until fusion is sound. 
The procedure he describes requires no more atten- 
tion to detail than is necessary in the standard 
method but has the additional desirable feature 
that at the termination of operation the metacarpals 
are locked in the required position, avoiding the need 
for external means of immobilization. 

A piece of fibula is removed in the operation and 
is inserted between the two metacarpals by a fine pin 
or Kirschner wire. Roentgenograms, taken after 
operation, are reproduced showing the pin in posi- 
tion holding the graft in place. 

The theoretical objection is mentioned, namely, 
the possibility of infection of the pin track. The 
author’s limited experience suggests that with 
reasonable care the advantages outweigh greatly 
the risk. In 4 cases in which he used the method, the 
pin was removed after the arbitrary interval of eight 
weeks and all points of entrance and exit were dry. 
The grafts were revascularized and united in 
twelve to sixteen weeks.—Ralph S. Bromer, M.D. 


Brapiey, K. C., and SunpeRLAND, S. The 
range of movement at the wrist joint. Anat 
Rec., June, 1953, 776, 139-145. 


The authors report their findings on a patient in 
whom the intercarpal and carpal-metacarpal articu- 
lations had been destroyed by bony fusion. The na- 
ture and distribution of this ankylosis were such as 
to permit a study of the range of movement possible 
at the sole remaining functional joint, the radio- 
carpal. 

Measurements of the range of motion were made 
with posteroanterior roentgenograms of both hands 
at rest and in extreme radial and ulnar deviation, 
and lateral roentgenograms in extreme flexion and 
extension. From tracings of the bony outlines made 
from the films the authors concluded that move- 
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ments of flexion and extension occur normally at 
both radiocarpal and midcarpal joints. In each case 
the amount of movement occurring at the latter 
joint exceeds that occurring at the former. Radial 
deviation was found to be produced entirely at the 
midcarpal joint whereas ulnar deviation was un- 
affected by fusion of the midcarpal joint. Following 
the loss of movement at some joints, they felt the 
range of movement at other joints might be increased 
in order to compensate for the loss.—Denis V. Camp- 


bell, M.D. 


STRATFORD, Bryan. The Trumble graft; a re- 
view of thirty-six cases. 7. Bone & Foint 
Surg., May, 1953, 35-B, 247-253. 


In 1932, Trumble described a method of fixation 
of the hip joint by means of an extra-articular bone 
graft. In this paper, 36 cases are reported; the size 
and position of the graft, end results and complica- 
tions are discussed. 

The conclusion is reached that a short, wide 
graft, placed horizontally between the femur and 
the ischium, gives the best results, and that a long 
obliquely placed graft is less satisfactory and more 
liable to fracture. 

Roentgenograms and photographs of necropsy 
specimens are reproduced showing results of the 
operation.—Ralph S. Bromer, M.D. 


WHEELDON, F. T. Uncommon complication of 
slipping of the upper femoral epiphysis. 7. 
Bone & Foint Surg., May, 1953, 35-B, 196- 
198. 


Although for some time it has been recognized that 
imperfect results after the reduction of a slipped 
upper femoral epiphysis may arise from the forma- 
tion of new bone on the under surface of the neck of 
the femur, it was thought worth while by the author 
to record a clear example of the condition where 
such new bone was removed at operation. It is be- 
lieved to be the only published record of direct oper- 
ative attack upon this complication of adolescent 
coxa vara. 

A schoolboy aged fifteen, was operated upon for a 
slipped upper femoral epiphysis. Approximately 
two years and nine months after operation, there 
was persistent abduction deformity, accompanied 
by sharp attacks of lumbago which so added to 
his discomfort that a futher operation was neces- 
sary. The capsule of the hip was incised longitudi- 
nally to expose the bony boss which had been brought 
into the bottom of the wound by abduction and later- 
al rotation of the femur. It was situated at the lowest 
part of the neck, immediately distal to the margin 
of the articular cartilage and was smooth and covered 
with periosteum. It had the appearance of a simple 
exostosis. Three years after this removal of the 
bony boss, the patient was accepted for military 
service in the highest category. 
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It was suggested that the new bone formation on 
the inferior aspect of the femoral neck in this case 
was due to organization of callus formed in the angle 
between the head and neck of the femur in the stage 
of chronic slipping, the mass being left behind on 
the prominence of the neck when the head was re- 
duced upwards. However, the bony boss in the au- 
thor’s case was perhaps increased by the over-correc- 
tion upwards of the displacement, but that alone 
does not seem to have been sufficient for the exostosis 
that developed or for the striking deformity that it 
produced.—Ralph S. Bromer, M.D. 


Morrison, A. B. The os paracuneiforme; some 
observations on an example removed at 
operation. F. Bone & Foint Surg., May, 
19535 35-B, 254-255. 


The author states that rare accessory or inconstant 
bones of the foot are usually regarded as collectors’ 
pieces, often of little more than academic interest. 
But from time to time such bones cause symptoms 
requiring surgical treatment. His case was that of 
a young man, aged twenty-eight, with the complaint 
of pain of three months’ duration over a small bony 
swelling on the medial side of his right foot. Roent- 
gen examination showed a well-formed os paracunei- 
forme articulating with the medial aspect of the me- 
dial cuneiform. The bone was partly accommodated 
in a hollow occupying the anterior two-thirds of the 
cuneiform, but it projected beyond the general level 
of the medial border of the foot. No other abnormal- 
ity was noted. A roentgenogram of tl. left foot 
showed no abnormality. 

The author regards the case as of interest from 
two aspects: (1) it is unusual for an accessory bone 
to cause symptoms requiring surgica’ .atervention; 
(2) the relationship of the anterior tibialis tendon to 
the bone, as shown at operation, stimulates specula- 
tion as to whether the os paracuneiforme should be 
regarded as a true accessory bone, as a sesamoid, or 
perhaps as an example of an united traction epiph- 
ysis. The distinction between accessory bones, 
sesamoids and traction epiphyses is not clear cut. 
He thinks that since it was not of traumatic or patho- 
logic origin, the presence of the bone must be ex- 
explained in terms of an anomaly of ossification. — 


Ralph S. Bromer, M.D. 


Marsu, KENNETH. Stress fractures of ribs in 
successive pregnancies. 7.4.M.d4., May 2, 
1953, 152, 26-27. 

The author reports a case in which two rib frac- 
trues occurred in the last weeks of one pregnancy 
and another fracture toward the end of the second 
pregnancy. All of the fractures occurred on the left 
side and involved the lower ribs. 

He reviews the literature on the subject and com- 
ments upon the possible relationship of the mecha- 
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nism to so-called “‘stress fractures” of the first and 
second ribs which are observed in men subjected 
to unaccustomed exertion. It is believed that the 
fractures occur as a result of postural changes and 
altered muscle stresses in pregnant women. It may 
be that. some direct pressure is exerted by the high 
uterine fundus.—C. L. Hinkel, M.D. 


Urist, MarsHatit R. Obstetric fracture-dis- 
location of the pelvis; report of a case with 
injury to lumbosacral trunk and first sacral 
nerve root. 7.4.M.d., May 9, 1953, 752, 
127-129. 


The author reports the case of a thirty-seven year 
old woman who experienced a fracture of the sacrum 
with disruption of the left sacroiliac synchondrosis 
and symphysis pubis during the course of labor. 

About one and one-half hours after the onset of 
labor, she experienced a sudden, sharp pain in the 
left sacroiliac region and heard a “cracking” sound. 
The pain was fleeting but recurred twenty-four hours 
after delivery when she attempted to sit up or get out 
of bed. There was a “lump” on the left side of the 
low back, numbness, tingling, coldness, and lack of 
sensation in the left leg, and weakness of the left 
ankle. These symptoms and a waddling gait con- 
tinued for six weeks, at which time she was investi- 
gated by roentgen studies which showed a displaced 
fracture-dislocation of the left sacroiliac joint and 
complete separation of the symphysis pubis. 

She had developed a rotoscoliosis at the age of 
eleven and during the preceding five years had had 
repeated attacks of low back pain radiating into the 
left leg. A waddling gait had developed in the middle 
and last trimesters of her pregnancy. 

The symptoms had been alleviated somewhat by 
the use of a lumbosacral corset. She was treated by 
Russell traction and manipulation in an attempt to 
reduce the fracture-dislocation. Following three 
weeks of conservative management, the pain had 
largely disappeared, although roentgen examination 
made one year following the original injury showed 
no change in the configuration of the pelvis. 

The article includes reproductions of a roentgeno- 
gram of the pelvis made at seven months which 
shows no deformity, of roentgenograms showing the 
fracture-dislocation and of a myelogram showing 
asymmetry of the first sacral roots. There is a de- 
tailed description of the orthopedic examination and 
a comment by the author on the role of the sacroiliac 
joints and symphysis pubis as shock absorbers 
during the course of labor. There is also a brief dis- 
cussion about “relaxin” and its role in causing elas- 
ticity and expansibility of the structures about these 
joints during the course of labor. 

The author believes that this is the sole case re- 
ported showing injury to the sacral nerves and em- 
phasizes the good results with conservative manage- 
ment.—P. B. Parsons, M.D. 
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Evans, Joun. Leontiasis ossea; a critical re- 
view, with reports of four original cases. 
F. Bone & Foint Surg., May, 1953, 35-B, 
229-243. 

This paper consists of a review of 149 cases of leon- 
tiasis ossea reported in the literature. The author 
adds 4 more. The clinical, roentgenographic and 
pathologic features of the condition are discussed. 

A new classification of leontiasis ossea is suggested, 
by which the condition is divided into true leontiasis 
and false (or symptomatic leontiasis). True leontiasis 
is a clinical symdrome caused by two distinct types 
of disease, the pathology of which, however, is re- 
lated. The roentgen features of Type 1 may take 
three forms. There may be localized sclerosis be- 
ginning in the maxilla and spreading to the frontal 
bone and sometimes to the cranium and lower jaw. 
The sclerosis may not be complete in the second 
form but is etched out by small translucent patches 
and areas of normal bone. In the third form, sclerosis 
of the facial bones is associated with a generalized 
sclerosis affecting other parts of the skeleton as in 
Albers-Schénberg’s disease. The sclerosis in true 
leontiasis may be periosteal or endosteal. The antra 
are dull and often are obliterated by the fibro-osseous 
mass. The sclerosis may affect the cervical vertebrae, 
but the inner table of the skull is not affected. 

In the second type of true leontiasis ossea the au- 
thor made the following observations. The facial 
bones show typical trabeculated and cystic appear- 
ance of a localized osteitis fibrosa. The cortex may 
be seen as a paper-thin shell. The base of the skull 
shows sclerosis, a characteristic finding. The calva- 
rium is thickened and may present an appearance 
similar to that of Paget’s disease except that the in- 
ner table is intact. Osteoporosis circumscripta cranii 
occurs frequently. 

Of the 153 cases that were studied, the author 
classified 97 as examples of true leontiasis ossea. Of 
these, 45 were of Type 1 and 52 were of Type 2. 
Forty cases were classified as false (or symptomatic) 
leontiasis and 16 did not fall into either category. 
The false cases were composed of cases of syphilitic 
osteoperiostitis, Paget’s disease, pituitary lesions, 
craniostenosis, congenital gigantism and tumors of 
the maxilla, 

The unclassified cases consisted of localized osteitis 
fibrosa, chronic hyperplasia of the maxilla, dyschon- 
droplasia, Albers-Schénberg’s disease, neurofibroma- 
tosis, osteogenesis imperfecta with platybasia, 
Allbright’s syndrome not showing leontiasis, Paget’s 
disease not showing leontiasis, meningioma and 2 
cases were undiagnosed. 

The treatment is mostly symptomatic. The most 
important step is to check and relieve eye symptoms 
by decompression of the optic nerve. Operations such 
as lateral orbitotomy, transfrontal orbitotomy or 
subzygomatic decompression may be necessary ac- 
cording to the position of the growth. Nasal stenosis 
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may require treatment by resection of the septum. 
Associated infection in the form of antral empyema, 
ethmoiditis, dental infection, dacreocystitis or gingi- 
vitis may need appropriate treatment. Neuralgia of 
the fifth nerve may require operation. In the Type 2 
cases occasionally the normal facial contour may be 
restored by plastic operations. 

Roentgen therapy may be used alone or in con- 
junction with surgery, according to the author, who 
states that it has proved to have a beneficial effect 
in all cases. The dosage recommended is 2,000 to 
3,000 roentgens.—Ralph S. Bromer, M.D. 


Owen, R. Bilateral glenoid hypoplasia; report 
of five cases. F. Bone & Foint Surg., May, 
1953, 35-B, 262-267. 


Five cases of bilateral gelnoid hypoplasia are re- 
ported, all of which had in common a bilateral defect 
of the glenoid articular surface of the scapula accom- 
panied by flattening of the humeral head. In some of 
these, there were associated abnormalities in the 
axial skeleton; in 2 cases only was there marked dis- 
ability. The explanation suggested by the author as 
the cause of the condition is a failure of development 
of the inferior apophysis of the scapula. 

In general, the roentgen examination shows a de- 
fect of the glenoid fossa, predominantly the inferior 
half of the articular surface. The humeral heads have 
often an oval shape. In 1 of the cases, there was at 
the lateral ends of both clavicles a curious hooked 
appearance with a bony knob protruding from the 
anterior inferior aspects at the site of insertion of the 
conoid and trapezoid ligaments. The carocoid proc- 
esses were large and prominent. 

This condition must be differentiated from similar 
acquired deformities of the shoulder. Thus, in the 
case described by Scaglietti bilateral humerus varus 
with epiphyseal hypoplasia was ascribed to birth 
injury to the upper numeral epiphysis. Other recog- 
nized causes of humerus varus produce transient 
softening of the humeral head in early life, such as 
rickets and Barlow’s disease. Unilateral deformity 
may arise from injury to the epiphysis in early life, 
in the formative years between five and twelve, 
with consequent osteochondritis. Erb’s palsy, pro- 
ducing secondary disuse atrophy of bone from mus- 
cular weakness, and the muscular dystrophies are 
sometimes associated with hypoplastic humeral 
heads and glenoid cavities. Fairbanks’ multiple epi- 
physeal displasia can give a similar picture, but 
changes are present in the other joints such as the 
hips.—Ralph S. Bromer, M.D. 


Wuiston, T. B. Neurofibroma eroding the 
carpus; report of a case. 7. Bone & Foint 
Surg., May, 1953, 35-B, 260-261. 

The author states that the incidence of skeletal 
changes in neurofibromatosis (von Recklinghausen’s 
disease) is only 7 per cent. These include increase of 
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length, erosion of bone, cyst-like areas and joint 
changes. Increase of bone length is associated with 
hyperemia as in elephantiasis neuromatosa. Erosion 
of bone may result from direct pressure of contiguous 
soft tissue tumors. Periosteal nerve involvement 
may produce erosive defects of the cortex, deformity, 
irregular sclerosis and subperiosteal cysts. The case 
reported in this paper belonged to the last category. 

Roentgenograms of the case showed cystic changes 
in the bones of the right carpus, at the ulnar side of 
the wrist and also involving the styloid process of 
the ulna and base of the fifth metacarpal. 

The author quotes Lichtenstein and Jaffe who con- 
sidered a fundamental genetic defect as the cause of 


the condition.—Ralph S. Bromer, M.D. 


Briacs, J. N., Emery, J. L., and ILLinGwortn, 
R. S. Congenital stippled epiphyses. rch. 
Dis. Childhood, June, 1953, 28, 209-212. 


The authors present a case which they believe fits 
the syndrome which Caffey calls “‘congenital stippled 
epiphyses,” consisting of achondroplasia, roentgen 
evidence of discrete centers of calcification in the 
cartilaginous epiphyses, together with cataracts and 
mental deficiency. 

This patient had these findings and, in addition, a 
congenital cardiac deformity, hydronephrosis and 
hydroureter. She had the appearance of a cretin 
along with high total serum lipids (947 mg. per cent), 
but showed no response to thyroid extract therapy. 
Roentgenograms revealed stippling of the epiphyses 
of many bones. 

The patient did not develop normally, gained little 
if any weight and died at the age of nine months of 
an acute respiratory infection. Postmortem examina- 
tion showed enlargement of the ends of the long bone 
and limitation of motion by large cartilaginous 
masses. Histologically there was increased vascu- 
larity with areas of degeneration and calcification in 
the cartilage ends. 

The authors suggest that this is not a particular 
syndrome but due to some intrauterine disturbance. 


—George L. Sackett, Fr., M.D. 


Besse, Byron E., Jr., Danuin, Davin C., 
Bruwer, AnprRE, Svien, HENpRIK J., and 
GHORMLEY, RAcpH K. Aneurysmal bone cyst. 
Proc. Staff Meet., Mayo Clin., May 6, 1953, 
28, 249-255. 


Aneurysmal bone cysts were first described by 
Jaffe and Lichtenstein in 1942. Since then, only a 
relatively few cases have been reported. It is be- 
lieved that these lesions have been classified under 
other conditions, such as primary giant cell tumor, 
giant cell variant, subperiosteal giant cell tumor, 
ossifying hematoma, angioma and others. 

Pathologically, the lesions have a thin expanded 
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layer of subperiosteal new bone beneath which is a 
mass of blood filled spaces, separated by fibrous 
septa of various thicknesses. Multinucleated giant 
cells and spindle shaped stromal cells make up the 
solid part of the lesion. Some areas may resemble 
changes seen in fibrous dysplasia and others resemble 
giant cell tumors. Giant cell tumors can be differ- 
entiated from aneurysmal bone cysts in that they do 
not have the cavernous blood spaces, but do have a 
homogeneous cellular stroma, with numerous multi- 
nucleated cells. Simple bone cysts and fibrous lesions 
of bone lack the cavernous blood spaces. 

Roentgenographically, the lesions have an ex- 
panded cyst-like appearance. They are usually eccen- 
trically placed. The cortex of the expanded portion 
is usually absorbed, leaving a fine sharp rim of peri- 
osteal bone. Trabeculations may occur, giving a soap 
bubble appearance. Lesions of the long bones most 
frequently occur near the ends of the shaft, but 
usually do not involve the epiphyses. Flat bones 
may show expansion of both sides. The differential 
diagnosis includes malignant bone tumors, hydatid 
diseases of bone, myeloma, fibrous dysplasia, enchon- 
droma, and expanded hemangioma of bone, and 
others. The most probable ones to differentiate 
aneurysmal cysts from are the simple bone cysts and 
nonosteogenic fibroma. Giant cell tumors rarely in- 
volve the vertebrae, except in the sacrum. 

Aneurysmal bone cysts are thought to be benign. 
Simple curettage will usually cure the lesion. Bone 
grafting may be needed. Radical surgical measures 
are unnecessary and it is questionable whether 
roentgen therapy is of value. 

The authors present a case of aneurysmal bone 
cyst involving the second cervical vertebra in a ten 
year old girl. The diagnosis was suggested from the 
roentgenographic appearance and was verified by 
the pathologist following surgical removal of the 
cyst. 

The authors re-emphasize that aneurysmal bone 
cyst is a distinct clinical, roentgenologic and patho- 
logic entity. —Charles W. Cooley, M.D. 


Paut, Mitroy. Aneurysm of the popliteal 
artery from perforation by a cancellous exos- 
tosis of the femur; report of a case. ¥. Bone 
& Foint Surg., May, 1953, 35-B, 270-271. 
The case reported in this article is that of a man, 

aged twenty-two, who was admitted to the hospital 

because of a painful swelling behind the left knee 
which had been noted for seventeen days. The swell- 

ing was soft, fluctuant, warm and tender and did 

not pulsate. This proved to be an aneurysm of the 

popliteal artery. The artery was perforated by a 

cancellous exostosis which had led to the formation 

of a large saccular aneurysm. 
The aneurysm was repaired by endo-aneurysmor- 
raphy. The exostosis was removed at the same opera 


tion.—Ralph S. Bromer, M.D. 
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HeYMANN, Seymour; KesseEL, I., Jackson, 
Harris, Javetr, S. N., and Braupo, J. L. 
Septic arthritis and osteomyelitis in infancy. 
F. Pediat., May, 1953, 42, 561-569. 


Six cases of septic osteomyelitis and arthritis in 
infancy are reported in detail. Four occurred in the 
neonatal period and the other 2 under eight months 
of age. The importance of early treatment to insure 
ultimate functional and anatomical recovery is 
stressed. 

The course of the disease is rapid and there may be 
no fever or constitutional symptoms. No portal or 
entry could be found for the infections. The involved 
areas were tender, red and swollen—1 case had a 
pseudopalsy. 

Early no bone changes were seen in these patients 
but soft tissue swelling was present in every instance 
and 2 infants had edema of the musculosubcutaneous 
plane. The lesions were near or in the joint. Roentgen 
findings included slight osteoporosis with blurring of 
the trabeculae or only soft tissue swelling, followed 
later by periosteal reaction. Two patients had bone 
destruction on the initial roentgenograms, 1 with 
several sequestra. 

Follow up studies in 2 patients revealed slightly 
enlarged epiphyses and irregularity of the trabecular 
pattern with deformity of the bones.—Martha 
Mottram, M.D. 


Junce, H., and Heuck, F. Die Osteochondro- 
pathia ischiopubica; gleichzeitig ein Beitrag 
zur normalen Entwicklung der Scham-Sitz- 
beingrenze im Wachstumsalter. (Ischiopubic 
osteochondropathy; with a contribution to 
the normal development of the ischiopubic 
junction during the period of growth.) 
Fortschr. a. d. Geb. d. Rontgenstrahlen ver. m. 
Réntgenpraxis, June, 1953, 78, 656-6068. 


The authors have tried to decide whether roentgen 
changes of the ischiopubic synchondrosis, originally 
described as “osteochondritis ischiopubica” by van 
Neck in 1925, represent merely a normal stage of de- 
velopment, an inflammatory disease, or an aseptic 
necrosis. 

Of 358 children, aged eight to eighteen, 50 showed 
unusual appearances of the synchondrosis, consisting 
of fusiform enlargement of this junction combined 
with irregular ossific centers, enlargement without 
alterations of ossification or thickening of the bone 
at this level. On the basis of their observations the 
authors believe that all these changes may occur in 
healthy children as a variation of normal ossification. 
They may also be caused by unequal distribution of 
body weight and have been recorded on the side 
opposite a lesion of the hip joint, subsiding as that 
lesion heals.—A/bert Oppenheimer, M.D. 
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Girpwoop, Wituiam. Multiple cystic tuber- 
culosis of bone (Jiingling’s disease); report of 
a case. F. Bone & Foint Surg., May, 1953, 
35-B, 285-287. 


The author quotes Turkish et a/., who pointed out 
that Jiingling in 1920 noted the following character- 
istics in cystic tuberculosis of bone: gradual onset 
during puberty or thereafter. Pain occurred early 
and was not severe. The small bones of the hands and 
feet were affected. Cystic degeneration was seen on 
roentgenographic examination. No involvement of 
the periosteum or joints was present. Often there was 
involvement of skin in the affected area (sarcoid). No 
tubercle bacilli were discoverable. Tuberculous skin 
tests were usually negative. Histologic examination 
showed epithelial and lymphocytic cells and occa- 
sional giant cells, but no caseation or tubercle bacilli. 
The disease took a slow course, tending to spon- 
taneous improvement and even recovery. The re- 
ported cases of the disease in children had differed in 
that tuberculin skin tests were usually positive, 
guinea pig inoculations or cultures were not infre- 
quently positive, caseation was occasionally noted. 
associated skin lesions were only rarely seen, the 
long hollow bones were sometimes involved, and, 
although local lesions had a tendency to heal, the 
patient died of generalized tuberculosis. 

Roentgenograms of the patient in the case reported 
showed destruction of the metatarsophalangeal joint 
by a cystic trabeculated lesion. There was expansion 
of bone and good definition of the cystic spaces. 
Erosion with bursting of the shell of the cortex was 
possibly present only in one area. The lesion was dif- 
fuse, extending through the whole of the proximal 
phalanx and proximally to the middle of the meta- 
tarsal. Roentgenograms of the left hand showed 
similar but less extensive lesions of a cystic type in 
the first metacarpal. 

The lesion of the foot was excised completely and 
a bone graft from the right ilium was inserted. The 
histologic features were those of a tuberculous 
dactylitis.—Ralph S. Bromer, M.D. 


Witkinson, M. C. Synovectomy and curettage 
in the treatment of tuberculosis of joints. 
F. Bone & Foint Surg., May, 1953, 35-B 


209-223. 


This paper is a report of the author’s experience in 
the treatment of tuberculosis of the spine, hip and 
knee by combined constitutional, antibiotic and 
operative measures. The main object of operations on 
tuberculous bones or joints is to heal the local lesion. 
His purpose in this paper is to describe how far such 
operations have been successful, when combined 
with constitutional treatment and antibiotic ther- 
apy, in preserving joint function and reducing the 
time required for treatment. The results of partial 
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synovectomy, partial capsulectomy and curettage of 
necrotic foci in bone appear to be satisfactory. After 
such operations the tuberculous process is usually ar- 
rested and recalcification occurs. Partial synovec- 
tomy and capsulectomy alone seem to be beneficial 
in those patients in whom no major necrotic areas 
are seen. 

A summary of the particulars in each patient is 
appended at the end of the paper and a few illustra- 
tive examples are mentioned more fully in the text. 

In patients with tuberculosis of the spine, espe- 
cially in the thoracic region and when perispinal ab- 
scess formation is a prominent feature, the treatment 
helps to ensure stable akylosis in the type of case in 
which it might otherwise not occur. In children with 
tuberculosis of the hip and in adults and children 
with tuberculosis of the knee it is usually possible to 
save the joint and to restore function, provided the 
joint has not been destroyed before treatment is 
begun. 

The paper is illustrated with reproductions of 
roentgenograms of 7 of the cases.—Ralph S. Bromer, 


Apams, Joun P., and Gotpner, J. LEonarp. 
Fibrous lesions of bone. South. M. F., June, 
1953, 46, 529-536. 

The authors present a descriptive study of various 
types of benign rarefied bone lesions containing 
fibrous tissue which frequently are difficult to recog- 
nize and properly classify. Included are nonosteo- 
genic fibroma, ossifying fibroma and monostotic 
fibrous dysplasia with consideration of the uni- 
cameral bone cyst and the less common lesions of 
neurilemmoma, chondromyxoid fibroma and hyper- 
parathyroidism. They also discuss the roentgeno- 
graphic appearances of similar lesions in which there 
is usually localized loss of bone substance placed ec- 
centrically in the bone shaft on the metaphyseal side 
of the epiphysis. 

Complete surgical excision of all fibrous tissue and 
filling of the cavity with bone grafts is the recom- 
mended procedure when it becomes necessary to 
treat the fibroma or localized dysplasia. 

An unusual case of multiple nonosteogenic fib- 
romas in the lower extremities of a seven year old 
girl is reported in some detail and descriptions of the 
microscopic material are given.—YFames A. Martin, 
M.D. 


Mosecey, Joun E., and Manty, Joun B. 
Aseptic necrosis of bone in sickle-cell disease. 
Radiology, May, 1953, 60, 656-665. 


Sickle-cell anemia is characterized roentgenologi- 
cally by various skeletal changes such as widening of 
the medullary cavities with thinnings of the cortices 
and coarsening of the trabeculae, osteoporosis, osteo- 
sclerosis, narrowing of the medullary cavity with 
thickening of the inner aspect of the cortices of long 
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bone, cupping of demineralized vertebrae, and 
aseptic necrosis. These changes are thought to reflect 
the marrow hyperplasia and vascular thrombosis 
which occur in this disease. 

The authors present § cases of sickle-cell disease 
showing aseptic necrosis of bone. Their studies on 
these cases indicate that there is no direct correlation 
between the severity of the disease and the occur- 
rence of aseptic necrosis. In addition, aseptic necrosis 
may occur in this disease as an isolated roent- 
genographic finding, or may be associated with other 
changes. 

In one of the cases, skeletal changes occurred in 
the presence of a normal blood count and hemo- 


globin.—McClure Wilson, M.D. 


Mititer, G. Die Knochenveranderungen bei 
der Neurofibromatosis Recklinghausen. (The 
bone changes in Recklinghausen’s neurofibro- 
matosis.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, June, 1953, 
78, 669-689. 


On the basis of 41 observations, in 29 of which the 
diagnosis was confirmed by autopsy, the author 
classifies the bone changes occurring in Rechling- 
hausen’s neurofibromatosis as localized, dysplastic, 
and generalized. 

Localized bone changes are caused by the pressure 
of neurofibromatous masses which may be periosteal, 
subperiosteal, intraosseous or intramedullary. Perios- 
teal and subperiosteal neurofibromas are rare. They 
may produce localized bone atrophy or bone sclerosis 
and may simulate calcifying hematoma by separat- 
ing the periosteum from the bone, with subsequent 
ossification around the tumor. Intraosseous neuro- 
fibromas, being devoid of bone, appear as areas of 
rarefaction resembling bone cysts. They are rather 
common. Roentgenologically, they cannot be differ- 
entiated from nonossifying fibroma of bone. Both 
have the appearances of a bunch of grapes, usually 
with sclerotic borders. Intramedullary neurofibroma 
may cause pressure on the bone surrounding the 
marrow cavity. Only one such case has been recorded 
in the literature. 

Dysplastic bone changes are of different varieties. 
Very rarely, destruction of the epiphyseal cartilage 
may arrest the growth of an extremity. More com- 
monly, hypertrophy or hyperplasia is observed, with 
elephantoid malformations caused by plexiform 
neurofibroma, associated with either thickening or 
atrophy of the overlying skin. Congenital malforma- 
tions may be either typical, constituting an integral, 
inherited part of the disease, or they may be atypical 
and isolated. Pseudarthrosis of the tibia, associated 
with a defective fibular shaft, for example, is a typi- 
cal manifestation of the disease. Atypical and iso- 
lated malformations may occur in almost any part of 
the skeleton. 

Generalized skeletal changes are of two types— 
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osteoporotic and osteomalacic. Porosis, or atrophy, 
was common in the author’s material, It may cause 
widening of the meshwork of the diploic spaces, ac- 
centuation of the vertical markings in the vertebral 
bodies with increased concavity of their end plates, 
coarsening of trabeculations in the pelvic bones with 
reactive sclerosis of the acetabular rims, widening of 
the bony meshwork in the distal ends of the long 
bones, thinning of the cortical layer with coarse 
trabeculation of the bones of the foot, or lamellation 
of the cortical layer of the metacarpals. One of the 
most common deformities due to porosis involves the 
thoracic spine and leads to severe rotary scloiosis. 
Osteomalacia with Milkman syndrome may also 
occur. Its interrelation with neurofibromatosis is 
obscure. 

The author believes that neurofibromatosis and 
polyostotic fibrous dysplasia are distinct entities and 
should not be considered as varieties of the same 
disease, since they differ in their gross anatomical, 
histologic and clinical characters, age and sex distri- 
bution, and hereditary traits.—A/bert Oppenheimer, 
M.D. 


Grewat, K. S., and Das, N. Myositis ossificans 
progressiva. F. Bone & Foint Surg., May, 
1953, 35-B, 244-246. 

The authors quote Mather and Ryan who affirm 
that myositis ossificans progressiva occurs exclusively 
in the white race. Their case, being an Indian child, 
is therefore of interest. So far only 161 cases have 
been reported in the literature. 

The case reported is that of an Indian male child, 
seven years of age, who complained of inability to 
open his mouth and of progressive stiffness of the 
back and limbs since infancy. The roentgen examina- 
tion showed bone formation in the muscles of masti- 
cation, a bony ridge which was continuous, on the 
front of the right chest and abdomen. The sterno- 
mastoids showed bony changes. The great toes were 
shortened, the proximal phalanx in each was dis- 
located laterally and was without evident basal epi- 
physeal center. This may have been represented, 
however, by an anomalous center of ossification ad- 
jacent to or fused by cartilage to the first metatarsal 
bone. A piece of bone was removed from the ridge of 
bone on the right abdominal wall and bone forma- 
tion occurred with added zeal. 

The disease is really fibrositis ossificans progressiva 
for muscle fibers are not primarily ossified. Frejka, 
quoted by the authors, distinguished four types: (1) 
the usual type, slow and gradual in onset, occurs in- 
siduously in early childhood into which category the 
case reported falls; (2) a type that begins with in- 
flammation of some sort; (3) a type beginning with 
trauma: new bone forms with each injury; (4) bone 
formation after transverse lesion of the spinal cord 
(myositis ossificans neurotica), a distinct condition. 

The disease is progressive, though liable to some 
waxing and waning. The hands and feet escape and 
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the rest of the body becomes bony stiff. Death occurs 
from intercurrent disease or from chronic starvation 
due to ossification of the muscles of mastication. 
Removal of bony masses results in reappearance of 


new bone, often in increased amounts.—Ra/lph 8S. 
Bromer, M.D. 


Gotpen, G. N., and Ricuarps, H. G. H. 
Xanthogranulomatous disease of bone with 
polyarthritis; report of two cases. 7. Bone & 
Foint Surg., May, 1953, 35-B, 275-284. 


As far as the authors can tell from the literature, 
the cases which they describe in the paper present a 
unique appearance, namely, rheumatoid arthritis, 
advanced cystic changes of long bones showing histo- 
pathologically a xanthomatous type of lesion, and in 
one case, enormous cystic swelling of the limbs with 
a histopathologic resemblance to bone cysts. In the 
first case, the unusual features were the extensive 
changes in several of the bones particularly the right 
ulna. In the affected bones there was destruction 
of the normal architecture which was so severe as to 
be reminiscent in places of a giant cell tumor. The 
two large cysts which were shown were both con- 
nected with joints affected by chronic arthritis. A 
third feature was the presence of xanthoma cells in 
all the lesions. 

The authors made certain observations from the 
study of their 2 cases. Some of the xanthogranulom- 
atous lesions in the first case exhibited zones of 
necrosis bearing at least a passing resemblance to 
that in the better known necrobiotic subcutaneous 
nodule now well recognized in certain cases of rheu- 
matoid arthiritis. In the latter, however, necrotic 
foci are surrounded by a definite and characteristic 
palisade of radially arranged fibroblasts not seen so 
convincingly in the authors’ case. In the second case, 
the degenerative features in the form of eosinophilic 
hyaline change in collagen, together with the vascu- 
lar change in a lesion in the first case, were note- 
worthy, being reminiscent of the “rheumatic” and 
“pararheumatic”’ diseases. The more cellular regions 
in both cases, basically granulomatous and contain- 
ing fat-laden cells, varying from medium sized 
histiocytes up to large “foam cells,” bore a strong 
resemblance to the lesions described in the third or 
xanthomatous phase of Hand-Schiiller-Christian 
disease. It must be remembered, they state, that the 
so-called “xanthoma” or “foam” cells are by no 
means pathognomonic of the lipid reticuloses, and 
similar structures are often observed in traumatic 
fat necroses of the breast, in the vicinity of old 
ovarian hemorrhages, in hydrosalpinx, and in de- 
generating colloid damage where hemorrhage has 
occurred. 

It is the authors’ belief that the phenomena dem- 
onstrated in their 2 cases of polyarthritis, accom- 
panied by xanthogranulomatous lesions in adjacent 
bones and soft tissue, are not as rare as they seem. 
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Many cystic lesions are noted by roentgen examina- 

tion which never come to detailed histologic exami- 

nation and they believe the problem merits further 

investigation.—Ra/ph S. Bromer, M.D. 

Laurence, W., and Frankuin, E. L. Calcify- 
ing enchondroma of long bones. ¥. Bone & 

Foint Surg., May, 1953, 35-B, 224-228. 


The appearance of a calcifying enchondroma in 
the roentgenogram is that of a sharply defined 
granular or flocculent deposit of dense calcium in the 
medulla in, or adjacent to, the metaphysis. Normal 
cancellous bone surrounds the calcium deposit and 
there is no change in size or shape of the bone nor is 
there any periosteal reaction. In recent years a 
number of such calcified enchondromas have been 
identified, as stated by the authors, at the Royal 
Sussex Hospital and one was explored. Microscopic 
examination revealed bone and cartilage embedded 
in blood clot. The bone trabeculae were in general 
well preserved. Only small areas of cartilage ap- 
peared normal and the rest showed degenerative 
changes of varying degree and small areas of calcifi- 
cation. No evidence of malignancy or inflammation 
was seen. A review of this and other similar cases 
was made to ascertain whether there were any 
special features that would enable the condition to 
be more readily recognized. 

Five cases of calcifying enchondroma are described 
with illustrative roentgenograms. The condition 
must be distinguished from endosteal sarcoma, 
Brodie’s abscess, and benign chondroblastoma of 
bone. The roentgen appearance of each of these con- 
ditions is described in the discussion of the differ- 
ential diagnosis. 

The authors quote Brailsford who stated that it is 
not unusual to see in the lower third of the medulla 
of the shaft of the femur collections of calcium. These 
are indications of healed inflammatory foci probably 
tuberculous in origin. In the authors’ cases it was 
noted in every instance that there was no interfer- 
ence with the architecture of the bone, nor was there 
destruction of bone or new bone formation. The 
argument against Brailsford’s supposition is to be 
found in the authors’ own pathological findings. 

The authors emphasize that in cases of doubtful 
diagnosis biopsy should be taken.—Ra/ph S. Bromer, 
M.D. 


BLoop AND LympH SysTEM 


Paton, A., Reyno.tps, T. B., and SHERLOCK, 
SHEILA. Assessment of portal venous hyper- 
tension by catheterisation of hepatic vein. 
Lancet, May 9, 1953, 7, 918-921. 

Myers and Taylor have described a method of esti- 
mating portal venous pressure by passing a catheter 
with an internal diameter of 1 mm. via an ante- 
cubital vein into a hepatic vein. The catheter is ad- 
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vanced to the periphery of the liver until it meets 
resistance about 10 cm. beyond the mouth of the 
vein. This is called the “occluded” position. The 
authors used this method to study portal venous 
pressure in patients with liver disease. The procedure 
is simple and safe and they believe it to be reliable. 
Values for the occluded hepatic vein pressure showed 
good agreement with those subsequently obtained 
from a portal vein radicle. 

In their studies they found no significant difference 
between the oxygen unsaturation of the hepatic 
venous blood in patients without liver disease and in 
patients with cirrhosis. In portal cirrhosis the oc- 
cluded hepatic vein pressure was always greater than 
in patients without hepatic disease. In the cirrhosis 
group a sharp gradient occurred between the oc- 
cluded and free hepatic vein pressures. On the other 
hand, the occluded hepatic vein pressure was found 
to be normal in patients with extrahepatic portal 
hypertension, although the pressure in the portal 
tributaries was subsequently found in to be elevated 
greatly. Both occluded and free hepatic vein pres- 
sures were found to be normal in jaundiced patients 
with extrahepatic biliary obstruction who did not 
have biliary cirrhosis. The occluded hepatic vein 
pressure was also normal in patients with intrahe- 
patic biliary obstruction and it was normal in 4 out 
of 6 patients who had infective hepatitis. High oc- 
cluded hepatic vein pressure was found in patients 
with congestive heart failure due to rheumatism and 
cor pulmonale, and there was only a slight gradient 
between the occluded and free pressures. 

It is concluded that theoretical objections to the 
method do not invalidate its use in the clinical assess- 
ment of portal hypertension.—Arthur E. Childe, 
M.D. 


Lecer, L., GAtty, L., and Arvay, N. La phlé- 
bographie portale par injection intraparen- 
chymateuse splénique transpariétale. (Portal 
phlebography by transparietal intraparen- 
chymatous injection of the spleen.) ¥. de 
radiol. et d’électrol. Arch. a électric. méd., 
1953, 34, 322-324. 

The authors in 1951 described their first experi- 
ence with portal phlebography according to the 
method of Abeatici and Campi (see former abstracts 
in this JourNAL). They performed a series of animal 
experiments to ascertain that the procedure is harm- 
less and then gradually employed the method in the 
human, 

In the present article they report the short case 
histories of 5 patients in whom the method was suc- 
cessfully used. The injection in case of splenomegaly 
is made transabdominally into the lower pole of the 
spleen and if the organ is not enlarged transthoraci- 
cally through the tenth intercostal space. The pre- 
ferred opaque medium is 70 per cent diodone. After 
the necessary preparation, a few centimeters of this 
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solution are injected under fluoroscopic control and 
when it is found that the opaque substance stagnates 
at the end of the needle proving that the splenic 
parenchyma has been entered, the rest of a 20 cc. 
amount is injected as rapidly as possible without, 
however, exerting undue pressure. Serial roentgeno- 
grams are made at various intervals showing passage 
of the opaque medium through the splenic vein into 
the portal system depending on the contracting 
power of the spleen. 

The injection is entirely without pain and with- 
drawal of the needle is not followed by hemorrhage. 
In the few cases in which subsequent operation was 
performed, there was no evidence of subcapsular or 
intraparenchymatous hematoma. Interestingly, the 
accidental intraperitoneal injection of the diodone 
likewise remained without untoward effect in animals 
as well asin the human. 

The authors reviewed the few articles reported so 
far in the literature and were able to collect 20 addi- 
tional cases in which the method was used with satis- 
factory results. 

They believe that at this early stage of the clinical 
application it already can be said that portal phle- 
bography via transparietal injection of the spleen is 
of definite value in contemplated operations for por- 
tal hypertension and splenomegaly to determine 
beforehand whether the obstruction is located intra- 
hepatically within the portal trunk or in the splenic 
vein. It is possible that with increased use the 
method may also acquire importance in the detection 
of liver metastases, especially in cases of cancer of 
the digestive tract.—T. Leucutia, M.D. 


Cooke, V. Chronic myelogenous leu- 
kemia in children. ¥. Pediat., May, 1953, 42, 
537-550. 


This is a review of 15 cases of chronic myelogenous 
leukemia in children aged four months to twelve 
years, representing 5 per cent of all leukemias seen 
in children in a twenty-one year period. There were 
11 boys and 4 girls. The diagnosis was based on the 
relatively long duration of the disease, the absence of 
acute symptoms and enlarged peripheral lymph 
nodes, the splenomegaly and the leukocytosis with 
the presence of granular cells, including young 
forms. In 6 infants, in addition to the above findings, 
there was a tendency to anemia and hemorrhage. 

Four older children had no treatment or only oc- 
casional treatment and the duration of the disease 
was one to two years. 

Three children had well supervised roentgen ther- 
apy, which was given for the splenic enlargement and 
not the high white blood cell count. The total dura- 
tion of the disease in these children was 4 to 5} 
years. Terminally all had leg and thigh pain with 
slight rarefaction of the bones on the roentgeno- 
grams, followed by toxicity, asthenia and fever. 

One child had treatment with urethane in the 
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second year of the disease and died with an acute 
leukemic blood picture. Another child received radio- 
active phosphorus with little effect and died with 
hemorrhagic manifestations. The course was much 
shorter in these children than in those who received 
roentgen therapy. 

The author suggests that irradiation should be 
used with divided doses for the enlarged spleen, 
asthenia or other disabling symptoms rather than 
the hyperleukocytosis.—Martha Mottram, M.D. 


GENERAL 


Know_ton, I. Cushing’s syndrome. 
Bull. New York Acad. Med., June, 1953, 29, 
441-465. 

The author of this excellent review has recently 
published a summary of 33 cases of Cushing’s syn- 
drome from the Presbyterian Hospital (New York) 
series of 38 patients, plus an evaluation of 189 other 
cases previously reported in the literature (4m. 7. 
Med., 1952, 13, 597-614). There has been revival of 
interest in this rare condition because the prolonged 
administration of ACTH or cortisone may cause its 
simulation in every detail. 

ErIoLocy. Since 1935 it has been maintained that 
almost all patients show a characteristic change in 
the pituitary basophiles (Crooke’s hyalinization), 
probably a nonspecific secondary change which can 
be found in other varieties of hyperadrenalism, nota- 
bly in virilizing syndromes. Based on this ubiquitous 
finding, 98 cases from the literature have been tabu- 
lated, suggesting combined involvement of the 
pituitary and adrenal glands in 29 different possible 
combinations of pathological lesions, all associated 
with the same clinical syndrome. 

Among these 98 patients, 58 have had diffuse 
adrenal hyperplasia and 31 showed basophilic pitui- 
tary adenoma; 24 of them had both lesions co-exist- 
ing, representing the most common combination. It 
may be noted that diffuse adrenal hyperplasia was 
found in over half the patients, while pituitary baso- 
philic adenoma was found in about one-third. Addi- 
tional varieties of pituitary tumors raised the 
incidence of pituitary lesions also to about half of all 
patients, however. 

Benign unilateral adrenal tumors were found only 
rarely—11 times—and the incidence of adrenal car- 
cinomas was the same. 

CuinicaL Features. The disease is primarily 
found in young female adults. The classical history 
of rapid development of odesity is not elicited in all 
patients “‘but in each instance, whatever the overall 
change, there was a redistribution of tissue to give 
the characteristic facial and truncal obesity.”’ Obes- 
ity was not usually painful, as claimed in Cushing’s 
original case, 

Although 70 per cent of patients do develop the 
important purple or red skin striae peculiar to the 
syndrome, other skin lesions are even more preva- 
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lent—acne, fungous infections and pigment patches. 
Previous reports have not stressed these findings, 
possibly because they were not deemed worthy of 
mention. 

Hypertension, without a high incidence of eye- 
ground changes, is found in about go per cent of 
patients, with impressively high diastolic levels. 
This hypertension is remarkable because it is often 
completely reversible during treatment, even after 
many years’ duration. 

Gonadal function is suppressed in most patients, 
although one woman was found to be six months 
pregnant during a re-evaluation for progressive 
disease four years after the initial diagnosis. 

Hirsutism is common (about 70 per cent), but viri- 
lization is extremely rare (5 per cent) and its absence 
helps to differentiate Cushing’s disease from adreno- 
genital syndrome. 

Mental abnormalities of varying severity occurred 
in 66 per cent of the Presbyterian Hospital patients, 
and 26 per cent were severely depressed, paranoid or 
confused. Although other series show only half this 
incidence of personality change, the author feels 
that its uniform clearing during remission of meta- 
bolic abnormalities must label it an important part 
of the syndrome. 

Poor wound healing or severe infections occur in 30 
to 40 per cent, representing a major threat to sur- 
vival. 

Headaches occur in two-thirds of patients and not 
necessarily in those with pituitary adenomas. 

Purpura and easy bruising were found in 58 per 
cent of the author’s series but reported in only 23 per 
cent of the cases of other authors. 

Of the symptoms enumerated above, the most 
significant threats to life are: prolonged hyperten- 
sion, abnormal personality, and poor resistance to 
infection. Fortunately, the ACTH- and cortisone- 
induced cases do not appear to develop hypertension 
so invariably, unless there is some underlying renal 
disease. 

Laporatory Finpincs. These are by no means 
dependable as diagnostic criteria, except for the 94 
per cent incidence of diminished carbohydrate toler- 
ance in the author’s group of 38 cases (and only 9 
patients with overt diabetes). Average fasting blood 
sugar may be normal, so that a glucose tolerance test 
must be done. Diabetes is usually mild when pres- 
ent, with only one case of diabetic acidosis reported 
in the entire literature. 

Urinary corticoid excretion is elevated, but not in 
all patients. Current techniques of determination 
may well be inadequate. Although 77-ketosteroid ex- 
cretion has been normal in this series as averaged to 
date, the author indicates that Jailer has postulated 
a new test to indicate the possible underlying patho- 
logical lesion: if the patient is given cortisone, 100 
to 200 mg. each day for a period of time, 17-ketos- 
teroid excretion may drop if the adrenals are dif- 
fusely hyperplastic. But if the underlying lesion is an 
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autonomous adrenal or pituitary adenoma, the ex- 
cretion rate may not be affected by the drug. 

Interestingly, polycythemia was only rarely present 
in the Presbyterian Hospital series. 

RoentTGEN Finpincs: Three-fourths of the pa- 
tients in the author’s series showed osteoporosis of the 
spine; one-half had osteoporosis of the skull; and one- 
third suffered compression fractures of the spine. 
Since the disease occurs chiefly in young patients, 
these findings are very important in corroborating 
or suggesting the diagnosis. With Cahill’s help, peri- 
renal air insufflation was done in 29 of the author’s 
cases. In 23, possibility of adrenal tumor was sug- 
gested. In this group, 18 were explored operatively 
or postmortem, and only 8 times was a local tumor 
found. However, no proved case of adrenal tumor 
was read falsely as negative. (“Edema in perirenal 
tissue” is possibly a disturbing factor in interpreta- 
tion of films.) 

TREATMENT. Since basophilic adenoma of the 
pituitary almost never produces local symptoms, the 
pituitary can only be primarily incriminated and 
attacked in that small percentage of patients with 
other or mixed tumor types which may show signs 
of expansion in the pituitary fossa. Therefore, in most 
patients the first logical approach is to the adrenal 
glands. Local benign adrenal tumors, though rare, 
may theoretically be removed with success, although 
3 of 6 explored patients in this category died during 
the postoperative period, while the other 3 went on 
to complete remission of the disease. If diffuse 
adrenal hyperplasia is encountered, bilateral sub- 
total adrenalectomy may be tried but the results are 
not uniformly good. 

Varying roentgen-ray dosages have been directed 
to the pituitary region in 20 of the author’s cases. In 
10 of these patients remission of the disease fol- 
lowed therapy, but in only 5 cases was the remission 
persistent up to the writing of this paper in October, 
1952. The author has tried androgen therapy in 
large doses only twice, the results being difficult to 
interpret because of concomitant pituitary and/or 
adrenal irradiation. There is also an occasional 
spontaneous remission, such as suddenly occurred in 
one of his patients a full year following unsuccessful 
subtotal adrenalectomy and pituitary irradiation.— 


Stanley M. Rogoff, M.D. 
RADIATION THERAPY 


RUBENFELD, S1ipney. Experiences with a rapid 
irradiation technic in oral carcinoma. Radiol- 
ogy, May, 1953, 60, 724-731. 

This is a study to determine the possibility of 
treating head and neck cancers with cancerocidal 
doses over as short a period of time as four to five 
days. 

Techniques were established and by trial and error 
a time-dose treatment formula was chosen of 3,500 r 
delivered safely and efficiently in three to five days. 
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The resultant epithelitis reached its maximum be- 
tween fourteen and twenty days, and usually healed 
by the thirty-fifth day. The epidermitis, maximal at 
twenty-one to twenty-eight days, often healed by 
the thirty-fifth day. Maximum mucosal reaction was 
reached about seven days before maximal skin 
reaction. 

No undesirable sequelae have been observed up to 
three ycars after treatment. The author feels that 
tumors of the oral cavity, which are radiosensitive 
and radiocurable by conventional radiotherapeutic 
methods may be similarly controlled by smaller 
doses delivered over a shorter period of three to five 
days. 

Cases, 2 
Taylor, M.D. 


in detail, are presented.—Lynne 


WELIN, Sétve. Diagnostic radiological aspects 
of hypopharyngeal cancer. Brit. F. Radiol., 
May, 1953, 26, 218-223. 


At Karolinska Hospital of Stockholm, Sweden, 
510 patients with cancer of the hypopharynx, of 
whom 206 were men and 304 women, have been ob- 
served since February, 1940. This high incidence, 
with the greater proportion of women, is quite un- 
usual, If the hypopharynx is divided by a plane 
passing through the superior border of the cricoid 
cartilage into an upper and lower portion, it was 
found that in the men the carcinoma was located in 
the upper portion in 148 instances and in the lower 
portion in §2 instances, whereas in the women the 
reverse was true, the figures being 74 and 212 re- 
spectively. In 6 men and 10 women the carcinoma 
involved the whole hypopharynx. The greatly in- 
creased ratio in carcinoma of the lower portion of the 
esophagus in women is attributed to the relatively 
more frequent occurrence of Plummer-Vinson syn- 
drome in the female sex. 

The carcinoma of the upper portion of the hypo- 
pharynx is usually well demonstrated by indirect 
laryngoscopy and roentgen examination is of value 
only as a complemental procedure in furnishing in- 
formation about the lower border and the depth of 
the lesion already diagnosed. In carcinoma of the 
lower portion of the hypopharynx, however, roent- 
gen examination constitutes the main diagnostic 
procedure and must therefore be carried out very 
carefully. 

The author uses conventional soft tissue roent- 
genography and spot film exposures following the 
swallowing of a barium sulfate mixture (in the ratio 
of 5 parts of barium sulfate to 1 part of water). 
He pays great attention to the mucosal pattern 
which he studies in the posteroanterior and lateral 
views. If a maximum filling of the entire hypo- 
pharynx is desired, the patient is made to swallow 
as large a quantity of the opaque medium as possible 
in a single bolus and the exposure is made immedi- 
ately after the swallowing. For relief study of the 
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mucosal pattern of the hypopharynx, the patient is 
given under fluoroscopic control one or two table- 
spoonfuls of contrast medium and asked afterwards 
to make one or two additional swallowing motions so 
as to obtain an optimal coating of the mucous 
membrane. 

In interpreting the roentgenographic findings, the 
author uses three planes of orientation: (a) the val- 
lecula plane, (b) the Morgagni plane, and (c) the 
esophageal opening plane. The distance between 
these planes being equal, a suspected lesion noticed 
at a certain level in the posteroanterior view can 
easily be located at the corresponding level in the 
lateral view. The opinion is expressed that spot films 
of the mucosal relief pattern are of greater diagnostic 
value than conventional roentgenograms or lamina- 
grams, especially in lesions of the lower portion of 
the hypopharynx. Several examples are cited to 
prove this contention. 

Owing to the high incidence of sideropenic anemia 
in Sweden, the author routinely makes roent- 
genograms in the phase of maximum filling of the 
hypopharynx in all patients with the slightest com- 
plaint of dysphagia. This procedure permits the 
demonstration of the valvular webs or strictures 
characteristic of the Plummer-Vinson syndrome. 
Once the presence of the syndrome is established, 
the patient is re-examined at six month intervals, or 
sooner if the symptoms become worse. The series of 
patients in whom subsequent carcinomatous change 
was observed now includes ten. In every instance the 
tumor arose above or below the valvular stricture, 
showing that the mucous membrane of the entire 
hypopharynx and not only of the stenosed part is 
affected, 

Spot films are also of definite value in the follow- 
up of patients with carcinoma of the hypopharynx 
after roentgen therapy in demonstrating the typical 
atrophy of the mucous membrane, late radiation 
sequelae and possible recurrence of the carcinoma.— 
T. Leucutia, M.D. 


HuLrsBerc, Sven. Radiumhemmet’s method of 
treatment of hypopharyngeal cancer. Brit. 
F. Radiol., May, 1953, 26, 224-233. 


The author follows the classification expounded by 
Welin (see above abstract) and divides the hypo- 
pharynx into an upper and lower portion. The upper 
portion comprises all carcinomas (the sarcomas are 
not considered) of the edge and the anterior surface 
of the epiglottis, of the aryepiglottic fold, of the 
arytenoid regions, and of the pyriform fossa. The 
lower portion contains the postcricoid carcinomas 
and those numerous carcinomas described by Ahl- 
bom in 1941 which show a fusiform growth, with the 
center about the esophageal inlet at the level of the 
sixth cervical vertebra. The carcinomas of the laryn- 
geal surface of the epiglottis are included among the 
carcinomas of the larynx proper, whereas the tumors 
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arising below the boundary of the esophageal inlet 
are placed in the group of carcinomas of the esopha- 
gus. 

The treatment of carcinoma of the hypopharynx 
at Radiumhemmet has undergone several changes. 
Since 1943, external roentgen therapy has been used 
as the method of choice. Surgical removal even in 
the early stage as well as radium irradiation at short 
distances have been abandoned. 

The author describes in considerable detail the 
technique of the roentgen therapy, by laying special 
emphasis on individualized dosage, exact beam direc- 
tion and careful management of the patient’s general 
condition. 

Briefly the present procedure is as follows: The 
patient on admission is subjected to thorough physi- 
cal and laboratory examination. In case of necessity, 
fluid and blood are given and iron is administered in- 
travenously before the roentgen therapy is started. 
The site of origin, size and extent of the carcinoma 
are determined and marked out on the skin. A dia- 
gram of the cross-section of the neck at the level of 
the mid-portion of the tumor is then made and the in- 
tended tumor dose calculated. Formerly, one an- 
terior, one posterior and two lateral portals were 
used for the purpose of cross-firing but, since severe 
myelodegeneration occurred in 13 patients, now 
cross-fire is directed only from the two sides of the 
neck by using two portals of 4 by 12 cm. on each side. 
The position of the field and the direction of the 
beam are determined by fluoroscopy at about go kv. 
with the same apparatus as a preliminary step to 
each treatment. The patient sits in a specially de- 
signed chair (Lundstrém) and with the aid of straps 
his head is kept immobile during the irradiation. 
Cones are provided which can readily be adjusted to 
the different sizes of the portals and to the curved 
skin surface of the neck. The treatment factors are: 
170-180 kv., 0.5 mm. Cu plus 1 mm. Al filtration, 
20 ma., 60 cm. focus-skin distance, 50 r per minute 
and a daily dose of 400—s500 r with backscatter. One 
field is irradiated each day. A total tumor dose of 
5,700-6,200 r is given in 28 to 32 days, the corre- 
sponding skin dose per field amounting to 2,600—3,000 
r. It is of paramount importance that the patients 
receive sufficient nourishment and, in particular, 
fluids both during and after the treatment. A gastros- 
tomy is avoided at all costs and a tracheotomy is 
performed only in case of emergency. 

The results are tabulated for a group of 157 pa- 
tients treated from 1939 to 1942, a second group of 165 
patients treated from 1943 to 1947 and a third group 
of 65 patients treated in 1948 and 1949. The five 
year cure rate rose from 7 per cent to 14.5 per cent. 


T. Leucutia, M.D. 


Friep, Cart. Die Réntgenbestrahlung der 
Uveitis; klinische und experimentelle Ergeb- 
nisse. (Roentgen irradiation of uveitis; clin- 
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ical and experimental results.) Radio/. c/in., 
May, 1953, 22, 167-184. 


The author since 1940 has treated 340 cases of 
uveitis of various etiology with small doses of 
roentgen rays. He also carried out a series of experi- 
mental investigations in collaboration with Alvaro, 
da Silva and Maffei of the Medical School of Sao 
Paulo, Brazil. 

The roentgen therapy was administered comple- 
mentary to other established forms of treatment. 
Usually doses of 40 to 60 r were given at certain in- 
tervals, the technical factors varying slightly from 
time to time. The present procedure is as follows: 160 
kv., 0. mm. Cu plus 1 mm. Al, 10 ma., 50 cm. dis- 
tance, cone of 3 cm. diameter, 40 r per treatment, 
four treatments at four day intervals for a total dose 
of 160 r; in the very chronic cases sometimes the 
individual dose is raised to 60 r per treatment. 

A group of 125 patients was systematically fol- 
lowed up for a period of more than six months and 
compared with another group of 50 patients with 
uveitis in whom no roentgen therapy was used. In 
the irradiated group a larger number of cases became 
symptom-free within two or three months than in 
the control group and the average duration of the 
disease was definitely shortened. 

The experimental investigations consisted of arti- 
ficial induction of uveitis by various means in guinea 
pigs. The infected eyes were then irradiated with 
similar doses of roentgen rays without the addition 
of other forms of treatment. It was demonstrated 
that roentgen therapy alone could produce a cure 
and that, compared with the nonirradiated arti- 
ficial uveitis in the control animals, the course of the 
affection was milder and shorter. Ophtha!moscopic 
observations and histopathologic examinations of 
the sacrificed eyes revealed reactive vasodilatation 
with hyperemia as the cause of the anti-inflamma- 
tory effect of the roentgen rays.—T. Leucutia, M.D. 


Aso, C. L., Perers, Vera, and DELAuRE, 
Norman C, The argument for preoperative 
radiation in the treatment of breast cancer. 
Surg., Gynec. & Obst., May, 1953, 96, 5c9- 
521. 


This is an excellent joint study emanating from 
the Ontario Institute of Radiotherapy and the De- 
partment of Surgery, Toronto General Hospital. 
At this teaching center the problem of attempting to 
improve the results of treatment in breast cancer has 
been continuously approached as a combined re- 
sponsibility of the surgeon and radiotherapist. 

At the onset the authors used the Portmann 
classification and preoperative treatment was re- 
stricted to the Stage 111 or advanced cases, whereas 
the Stage 11 cases were treated by radical mastec- 
tomy followed by radiation therapy. Later a new 
classification of the disease was evolved, based for 
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the sake of simplicity on the presence or absence of 
retraction phenomena, since it was noted that in 
patients with no evidence of host reaction, as demon- 
strated by the presence of contracting fibrous tissue 
proliferation, the local recurrence rate was only 2 per 
cent while in those with the retraction phenomena it 
rose to 12.7 per cent. The authors present two tables 
in which their classification is compared with the 
Steinthal and Portmann classifications. 

Three other tables give the results of the combined 
preoperative radiation therapy and radical mastec- 
tomy in a series of 116 cases, 80 of which fell into 
Stage Iv grouping. Despite this high proportion of 
advanced cases, the five year survival rate remained 
at 40 per cent, and was almost identical with the 43 
per cent survival in the group treated by postopera- 
tive irradiation, where 80 per cent of the patients fell 
into the earlier stages of 1 to 11 according to Rich- 
ards’ classification. There remained, too, an appreci- 
able ten year salvage of 16 per cent in the entire 
group, and perhaps surprisingly enough 15 per cent 
of the Stage 1v patients also survived the ten year 
period. 

The authors present a very complete plan of their 
treatment in the different stages of breast carcinoma. 

They now advise routine preoperative irradiation 
in Stage 1v lesions, with the possible exception of 
very elderly patients. In view of the appreciable in- 
cidence of local recurrence in Stage 111 cases treated 
with postoperative irradiation (12.7 per cent), they 
tentatively extended the preoperative irradiation to 
include also those cases exhibiting retraction phenom- 
ena, which would seem to indicate infiltrating car- 
cinoma at points of potential danger if surgical 
treatment were carried out without initial protection 
by reactionary perilymphatic fibrosis. It is quite 
possible that preoperative irradiation will be ad- 
vised later for any Stage 111 lesion in which the axil- 
lary lymph nodes are clinically involved.—Ralph F. 
Niehaus, M.D. 


Perers, M. Vera. Carcinoma of the breast, 
with particular reference to pre-operative 
radiation. ¥. Canad. A. Radiologists, June, 
1953, 4) 32-39. 


The author reviews all stages of breast carcinoma 
and discusses the various treatment plans, both pre- 
operative and postoperative, which are employed by 
the Department of Radiotherapy, Toronto General 
Hospital, with accompanying statistical analysis in- 
dicating the advantage of preoperative over post- 
operative irradiation. 

The author states that the incidence of distant 
metastases in Stage I was 20 per cent within a ten 
year period following treatment, and that adequate 
radiation therapy practically eliminated extension 
via the lymphatics with the conclusion that the fail- 
ure was due to hematogenous spread prior to or 
during treatment. 
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The greatest incidence of breast carcinoma was 
found in the menopausal group. With the normal 
physiology entirely dependent on the ovarian stimu- 
lation, any abnormal ovarian function was reflected 
in a correspondingly abnormal condition of the 
breast. Statistics show that the five year survival 
rate in carcinoma of the breast treated before and 
after menopause was greater than in those treated 
concurrently. 

It is concluded that, with the exception of the 
stage of the disease, coincidence of the onset of the 
disease with the menopause was the most important 
factor influencing the prognosis of carcinoma of the 
breast.—T. E. Padgett, M.D. 


Arneson, A. N. An evaluation of the use of 
radiation in the treatment of endometrial 
cancer; Seventh James Ewing Memorial 
Lecture. Bull. New York Acad. Med., May, 
1953, 29, 395-410. 

The author in 1938 began the use of preoperative 
irradiation in endometrial cancer at Barnes Hospital 
and at the Barnard Free Skin Cancer Hospital. 

In most instances a course of external roentgen 
therapy was given first. In the attempt to avoid 
intestinal sequelae, the dose in the operable patients 
has been reduced to about two-thirds of that 
generally employed in cervical cancers. Modifications 
in technique and in dose were made from time to 
time, but most of the patients now available for five 
year statistics received approximately 1,500 r (air) 
to each of four fields measuring 10 by 15 cm. The 
patients treated by irradiation alone received about 
2,400 r (air) per field. The radium was inserted near 
the end of the roentgen treatment, using one applica- 
tion in the operable cases and two or more in those 
not to be operated upon. 

The author has reviewed the primary cases given 
definitive treatment during the years 1930 to 1947 
and, in this lecture, presents the survival rates 
expressed in relative values. Patients first treated 
elsewhere, or those given only palliative irradiation, 
and all private cases are deleted. 

He discusses in detail the influence on the survival 
rates, which are carefully compiled in tables, of the 
following factors: difference in results with and with- 
out preoperative irradiation in case of hysterectomy 
in the clinically operable patients; effect of radium 
technique by using an intrauterine tandem or multi- 
ple capsules; influence of uterine size, a measure- 
ment of 12.0 cm. or more in depth of the uterine 
cavity being arbitrarily taken as enlargement indic- 
ative of extension outside the uterus; relation to 
histopathologic appearance; and disappearance of 
the tumor within the uterus following preoperative 
irradiation as demonstrated in the surgical specimen 
at the time of the hysterectomy. 

The author states that the analysis of the results 
in his series of patients does not specifically clarify 
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the confused and fluid problem of preoperative irra- 
diation for the treatment of endometrial carcinoma. 
He believes that the natural history of endometrial 
carcinoma mitigates against a survival rate in excess 
of 65 per cent for hysterectomy alone in clinically 
operable patients. The most important factors known 
to influence the prognosis are the clinical stage of the 
disease, the size of the uterus and the degree of dif- 
ferentiation of the tumor cells. The prognosis is ex- 
cellent in early lesions which are well differentiated 
and occur in uteri of normal size. If, however, the 
uterus is enlarged or the tumor undifferentiated, the 
probability of cure by hysterectomy alone is about 
one in three. In these instances the use of preopera- 
tive irradiation will double the expectancy for sur- 
vival. With carefully planned preoperative irradia- 
tion, consisting of a combination of external roentgen 
therapy and multiple intrauterine radium capsules, 
one can expect disappearance of tumor within the 
uterus in about three-fourths of all patients treated. 
Survival in these patients is on the order of 85 per 


cent.—Ralph F. Niehaus, M.D. 


Top, Marcaret, and Merepirtu, W. J. Treat- 
ment of cancer of the cervix uteri—a revised 
“Manchester method.” Brit. F. Radiol., 
May, 1953, 26, 252-257. 


The authors in 1938 described a technique for the 
radium treatment of cancer of the cervix uteri 
which since then has generally come to be known 
under the name of the “Manchester method.” Its 
three main features were: (1) the use of points A 
and B for dosage specification, point A being lo- 
cated ‘‘2 cm. lateral to the central canal of the uterus 
and 2 cm. up from the mucous membrane of the 
lateral fornix in the axis of the uterus” and point B, 
3 cm. lateral from the former at the same level; (2) 
the introduction of vaginal “ovoids” of three sizes 
(2, 2.5 and 3 cm. diameter) and of flanged, thin 
rubber intrauterine tubes of three lengths for “‘a 
clinically convenient and physically desirable” ap- 
plication of the radium sources; and (3) the use of 
a “unit” system of loading of the vaginal ovoids and 
intrauterine tubes so as to obtain a constant ratio 
of the vaginal and intrauterine contribution to the 
dose at point A regardless of which combination of 
the applicators is used. The types of loadings original- 
ly suggested are shown in Table 1. 

On the basis of experience gained with the treat- 
ment of more than 4,000 cases of cancer of the cervix 
uteri, the authors in the present article propose cer- 
tain modifications of the former technique with the 
aim of increasing its accuracy. 

First, the location of point A is reconsidered. 
Owing to the fact that either the cervix is eroded 
away or the lateral fornices are invaded by a fungat- 
ing mass, often it is very difficult to establish the 
true anatomic relationship of these structures. 
Numerous observations by means of roentgenograms 
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TABLE | 


Intrauterine applicators (figures from left to right, 
fundus to cervix) 


Long applicator 3 radium tubes 2-2-1 units 
Medium applicator 2 radium tubes 2-1 units 
Short applicator 1 radium tube 2 units 


Vaginal ovoids (in pairs across the vagina) 
Large ovoids 5 units each 
Medium ovoids 4 units each 
Small ovoids 3 units each 


taken in the anteroposterior and lateral views im- 
mediately after the insertion of the radium have 
shown, however, that in the average case the lower 
end of the radium tube in the cervical canal is level 
with the lateral fornices, as indicated by the posi- 
tion of the ovoids. Therefore, point A is more con- 
veniently located, without changing its original defi- 
nition, by measuring “‘2 cm. up from the lower end 
of the last intra-uterine tube and then 2 cm. laterally 
in the plane of the uterus.” 

Secondly, a new method of loading of the appli- 
cators is suggested by retaining the “unit” system. 
In the original method the average ratio of the 
dose from the intrauterine and vaginal applicators 
at point A was 1:1, whereas the dose rate with the 
applicators of different size and length varied as 
much as I§ per cent on either side of the mean. 
In the new method, the ratio of the intrauterine to 
vaginal contribution is changed to 1.6:1 (the same 
as in the Stockholm method although arrived at 
by different approach) and the dose rate is made 
more constant for all the combinations of the ap- 
plicators. The contribution from the vaginal ovoids 
to point A depends in both methods entirely on their 
effective radium content and not on their physical 
dimensions. The contribution from the intrauterine 
tubes, however, in the original method depended not 
only on the radium content of the constituent con- 
tainers but also on their total length and to a lesser 
extent on their active length. To reduce the varia- 


TABLE II 


Intrauterine applicators (left to right, fundus to 
cervix) 
Long applicators 3 radium tubes 6-4-4 units 
Medium applicators 2 radium tubes 6-4 units 
V aginal ovoids (in pairs across the vagina) 
Large ovoids 9 units each 
Medium ovoids 8 units each 
Small ovoids 7 units each 
Non-standard treatments 
(a) Short intrauterine applicator—1 radium tube, 
8 units 
(b) Vaginal ovoids used in “tandem” are loaded 
as above 
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tion in the dose rate at point A to a minimum, the 
authors now specify that the total length of each 
constituent tube shall be 2 cm. and the active length 
1-1.5 cm. The types of loadings most apt to give an 
“ideal” system are shown in Table 1. 

The number of milligrams constituting a “unit” 
depends on the dose rate desired, i.e. on the total 
dose and over-all treatment time. 

The authors include two additional tables, one 
indicating the dose rates at point A from the various 
types of “ideal” loadings listed in Table u and the 
other showing the adaptation of the system for load- 
ing with standard British radium tubes or other 
tubes available. The system is also adaptable to 
loadings with cobalt 60 sources.—T. Leucutia, M.D. 


RADIOISOTOPES 


Dosyns, Brown M., Vickery, Austin L., 
Ma .oor, Faraue, and CHAPMAN, Earte M. 
Functional and histologic effects of thera- 
peutic doses of radioactive iodine on the 
thyroid of man. ¥. Clin. Endocrinol. & Me- 
tabol., May, 1953, 73, 548-567. 


The authors analyzed 25 cases of hyperthyroidism 
which were treated with therapeutic doses of radio- 
active I'8° and I'*!, The average dose of I'*° was 25 
millicuries and of I'* 10 millicuries. An additional 
4 patients were studied who were euthyroid at the 
time therapy was given. The cases were drawn from 
a series of over 400 patients who were treated with 
radioactive iodine in the Thyroid Clinic of Massa- 
chusetts General Hospital. In the above 29 cases, 
thyroid tissue samples were obtained by biopsy, 
thyroidectomy, and from necropsy. The range 
covered from two days to eight years after treat- 
ment, 

Functional Effects. It was observed that, as the 
clinical status of a patient improved, the uptake of 
tracer doses of I'*! approached normal values. The 
change usually occurred in two to five months. 
Some cases did not reach normal levels until twelve 
months or more after therapy, or long after radio- 
activity could be detected. It was suggested that the 
maximum dose of radioactive iodine had a lethal 
effect on thyroid cells, resulting in hypothyroidism 
in two to three months. 

Histological Effects. There was a wide range of 
tissue response to the irradiation. In some cases, 
there were minor changes and in others there was 
marked destruction, with replacement with scar 
tissue. Ten cases of the 25 showed no gross or his- 
tologic changes attributable to the irradiation. 
Gross changes, such as telangiectasis, atrophy, and 
adherence to adjacent structures were noted in some 
cases. Microscopically, the nuclei were irregular in 
size and shape. The chromatin material was bizarre, 
and the cell height was variable. Fibrosis, inter- 
spersed with groups of acini containing the bizarre 
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nuclei and irregular cells, seemed to be characteristic 
of irradiation injury. Autoradiography showed that 
some of the acini containing the bizarre nuclei and 
irregular cells were capable of collecting the radio- 
active iodine, indicating that the cells were probably 
capable of producing thyroid hormone. 

No thyroid carcinoma attributable to the effects 
of radioactive iodine was found in the 400 cases. 
Abnormal cells showing the typical effects of irradi- 
ation were noted in the case that was treated eight 
years previously. The problem arose as to whether 
the cells were eight years old or whether they repre- 
sented mutants. The answer to the problem is specu- 
lative. Whether or not carcinomas will develop as a 
result of the radioactive iodine cannot be determined 
except by future observation in the treated cases.— 
Charles W. Cooley, M.D. 


GILBERT-DrREYFUS; AMBROSINO; ZARA; and 
TRIANTAPHYLLIDIS. Traitement de la ma- 
ladie de Basedow par liode radioactif. 
(Treatment of Basedow’s disease by radio- 
active iodine.) Presse méd., June 27, 1953, 
67, 941-943. 

As the use of this method is limited in France, a 
two year experience is reported. The use of radio- 
iodine was considered contraindicated in patients 
who were young or pregnant or who had been re- 
ceiving high doses of iodine; in the latter case the 
gland would not absorb any radioiodine. It was con- 
sidered particularly indicated in severe cases, car- 
diac complications, cases associated with another 
severe disease, cases refractory to medical therapy 
which were unsuitable for surgery and in certain 
postoperative relapses. 

The dose was calculated by means of the radio- 
iodine uptake curve, which was obtained before each 
treatment. As the actual radioactivity in the gland 
was of interest, this uptake curve was not corrected 
for decay; the area under the curve divided by the 
area that would be obtained in case of 100 per cent 
fixation by the gland was designated as “‘biologic 
efficiency” of the administered dose. The product of 
this “‘efficiency”’ with the administered dose gave the 
effective dose, that is the number of millicuries 
utilized by the thyroid. The dosage varied greatly. 
Effective doses averaged 2 me. in the mild, 4 me. 
in the intermediate and 8 me. in the severe cases. 
The dosage required increased with size of the 
gland in cases of similar severity, and it decreased 
with increasing age. 

Of 100 patients, 62 were followed up for more than 
eight months, Of these 23 had a complete (biologic) 
and 23 only a clinical cure, 13 showed insufficient 
improvement and 2 showed myxedema; no para- 
thyroid disturbances were noted. In 3 the treatment 
was not completed; of these, 1 showed significant 
aggravation of the exophthalmos. Clinical improve- 
ment, which sometimes was rapid, took place at the 


75° 


latest after a delay of one month; clinical cures were 
obtained in two to six months. Relapses were fre- 
quently seen after apparent clinical cures and only 
“biologic” cures (i.e., normal radioiodine uptake 
curves) gave real assurance of a good result. Deter- 
mination of uptake curves was valuable not only in 
estimating the state of improvement but also in 
calculating the biologic efficiency of the subsequent 
dose if further treatment was required.—Yonas 


Brachfeld, M.D. 


Tupiana, M., Durreix, J., and GriInBERG, 
M. Résultats du traitement de 115 cas d’hy- 
perthyroide par l’iode radioactif. (Results 
of treatment of 115 cases of hyperthyroidism 
with radioactive iodine.) Presse méd., June 
6, 1953, 67, 807-809. 


Using I" obtained from Harwell, England, the 
authors have treated, since 1949, 115 cases of hyper- 
thyroidism. 

The radioactive iodine uptake was calculated six 
and twenty-four hours after the ingestion of the iso- 
tope. For a while the authors used uniformly a 
dose of § millicuries per patient. In a later series they 
administered a calculated dose of about 10,000 equiv- 
alent roentgens per patient. 

A complete and durable amelioration of the symp- 
toms was obtained in 66 per cent of the cases, of 
which 45 per cent were excellent results. Partial 
amelioration was noted in 18 per cent and no im- 
provement in 11 per cent, whereas § per cent of the 
cases became transiently hypothyroid. Thus the 
results were favorable in general, especially as com- 
pared to antithyroid therapy and quite close to those 
obtained after subtotal thyroidectomy. Because of 
the simplicity of the treatment and the absence of 
immediate, untoward symptoms, this mode of 
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therapy is second only to thyroidectomy.—7¥ N. 
Sarian, M.D. 


McGirr, E. M., and Hurcuinson, James H. 
Radioactive-iodine studies in non-endemic 
goitrous cretinism. Lancet, June 6, 1953, 7, 
1117-1120. 


High uptake of radioiodine has been observed in 
thyroid disorders other than thyrotoxicosis such as 
nontoxic goiter of recent origin; in cretins with non- 
endemic goiter; following deprivation of iodine by 
blocking the utilization of iodine with antithyroid 
drugs; and by injection of thyrotropin. 

The article presents a study of 12 patients with 
thyroid enlargement an typical features of hypothy- 
roidism, varying in age from two years and nine 
months to twenty years. 

The results emphasize how important it is that no 
laboratory test should take precedence over clinical 
assessment of the patient. Most of the amounts of 
I! taken up by the thyroid gland and some of the 
amounts of protein-bound iodine found in the plasma 
suggested hyperthyroidism. These might readily, 
without reference to the clinical picture, have been 
interpreted as indicating thyrotoxicosis. The amounts 
of iodine excreted in the urine, however, were most 
consistent with hypothyroidism. 

Other studies of cretins have shown evidence that 
the thyroid gland could not convert inorganic iodine 
into an organic form or that the gland could form 
thyroxine but could not release it into the circula- 
tion. This investigation shows that the patients 
studied could convert inorganic iodine to an organic 
form and release it into the circulation. It indicates 
that nonendemic goitrous cretinism may be caused 
by an inability of the thyroid to carry the synthesis 
of the thyroid hormone to completion, possibly be- 
cause of an intrinsic familial defect.— F. Weigen, 
M.D. 


